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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	69
	WI started
	RP-150621
	0%
	March 2016
	0%
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-151600
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


25%








RAN4 Perf. part:

XXX%







RAN5 Testing part:

XXX%







SI:



XXX%
NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

30%










RAN WG2:

30%











RAN WG3:

5%











RAN WG4:

5%










RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.

additional comments:

RAN#69 tasked RAN WG1 to conduct by RAN#70 an evaluation of DL and UL modulations and numerologies. RAN WG1 has completed that evaluation (see RP-151666/R1-157742). The completion percentage indicated for RAN WG1 includes this evaluation.
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:






which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


March 2016

which is:
RAN #71
The Performance part WI is planned to be 100% complete in:
September 2016
which is: 
RAN #73
The Testing part WI is planned to be 100% complete in:




which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-151600 endorsed by RAN #69
	N/A


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-151600
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	89
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	
	


	RAN #71
Q2/2016
RAN #72

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	
	
	
	
	
	
	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation: No mention of TU as per PCG decision (PCG34_39r2).
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#82bis

Contributions [1] – [113] were submitted to or during this meeting.
RAN1 discussed evaluation assumptions and reached the following agreements:

	For in-band link level evaluations

· Evaluation assumptions agreed in [113].

· The  power boosting value(s) as a coverage enhancement technique are 3dB, 6dB. If more than one PRB is used for NB-IoT, not more than 1 PRB is boosted by 6 dB.

· For reference EPRE, equal power distributed across the number of PRB in the system is used
· Sent an LS to RAN4 to ask the feasibility of 6 dB in [103].

· At least the scenario of collocated deployment where NB-IoT and LTE share the same BS and cell-layout is evaluated. DL transmission power of BS is shared between NB-IoT and LTE, details FFS.
· For the purpose of evaluations, open-loop power control is assumed and the UL transmit power is uniformly chosen in a range that is FFS (discuss at RAN1#83; in the meantime, companies to declare what values they use in simulations).

· For LTE in-band operation simulations, the following interference models are to be provided if necessary:

· For both UL and DL: 

1.
Model of interference from an NB-IoT subcarrier (with UL timing error in the UL case) to an LTE PRB. 

2.
Model of interference from an LTE PRB to an NB-IoT sub-carrier (with UL timing error in the UL case).

3.
Model of interference from an NB-IoT sub-carrier to another NB-IoT subcarrier (with UL timing error in the UL case). 

· Note that UL timing error value can be solution specific
· Note that term “subcarrier” is not intended to proscribe certain solutions. 


	For guard-band link level evaluations

· Evaluation assumptions agreed in [112].
· For the purpose of evaluations, open-loop power control is assumed and the UL transmit power is uniformly chosen in a range that is FFS (discuss at RAN1#83; in the meantime, companies to declare what values they use in simulations).

· The following interference models are to be provided if necessary:

· For both UL and DL: 

1.
Model of interference from an NB-IoT subcarrier (with UL timing error in the UL case) to an LTE PRB. 

2.
Model of interference from an LTE PRB to an NB-IoT sub-carrier (with UL timing error in the UL case).

3.
Model of interference from an NB-IoT sub-carrier to another NB-IoT subcarrier (with UL timing error in the UL case). 

· Note that UL timing error value can be solution specific
· Note that term “subcarrier” is not intended to proscribe certain solutions. 


	For standalone link level evaluations

· Initial timing error: Baseline for DL is randomly chosen per data packet from the range ‑2.5us to 2.5us with equal probability. 

· Evaluation of other values is not precluded

· Transmit filtering/windowing: To be declared (if used)


	For UE energy consumption
· Use the methodology described in section 5.4 of TR45.820

· There is no need to model other messages that RAN2 or SA2 may be discussing

· The random access procedure is up to each specific solution 

· The UE identity (cf TLLI) is 4 bytes and should be transmitted for contention resolution

· In evaluations, companies should provide a power/message sequence chart used in the analysis


RAN1 discussed the evaluation results and made the following observations:

· All the results presented confirm that the NB-IoT solutions under consideration satisfy the MCL target

· All the results presented confirm that the NB-IoT solutions under consideration satisfy the capacity and latency targets
RAN1 reached the following conclusions on the deployment scenarios:

	Conclusion:

· For standalone deployments, the objectives in TR 45.820 Section 4, evaluation methodology in TR 45.820 Section 5, and deployment scenarios in TR 45.820 Annex A are re-used

· For NB-IOT guard-band deployments, evaluations should be performed with respect to the objectives in TR 45.820 

· FFS whether or not to relax some of the objectives

· For NB-IOT in-band deployments, evaluations should be performed with respect to the objectives in TR 45.820 

· FFS whether or not to relax some of the objectives


RAN1 discussed synchronization design, and agreed:
	Agreements:
· Design of synchronization signal should consider the UE power consumption, UE complexity, resource overhead, and performance, and impact to the false detection of legacy devices
· Synchronization signal should not utilize the legacy control region

· FFS: size of the legacy control region
Agreements:

· The synchronization signals of NB-IoT consist of primary synchronization signal (PSS) and secondary synchronization signal (SSS). 
· NB-IoT PSS/SSS do not use at least:

· the LTE PDCCH control region 
· FFS: number of symbols of the control region

· REs used by LTE CRS

· The following mechanisms may be considered: 
· NB-IoT PSS/SSS are punctured by LTE CRS 

· Other mechanisms (including, for example, not using OFDM symbols used by LTE CRS, or transmitting the NB-IoT PSS/SSS in LTE MBSFN subframes) are not precluded

· NB-IoT PSS/SSS design should consider different CP lengths (e.g. normal CP and extended CP) if supported 

· FFS whether cell ID information is carried by NB-IoT PSS. 
· If not, then NB-IoT physical cell ID is indicated by NB-IoT SSS 
· FFS whether the operation mode (i.e. some or all of standalone / guard-band / in-band) needs to be indicated somehow.

· FFS whether/how FDD/TDD needs to be indicated. 

Working assumption:

· 504 unique physical cell identities shall be supported by the synchronization signal design


RAN1#83

Contributions [114] – [335] were submitted to or during this meeting.
RAN1 discussed the evaluation results submitted by companies and made a number of observations on each of the requirements. The observations and each company’s individual results are presented in R1-157741.

RAN1 also discussed technical design, and reached the following agreements:
	On synchronization design
Agreements:

· Confirm working assumption on supporting 504 PCIDs
· PCID is indicated by NB-SSS 

· FFS whether some bits of the NB-IoT frame number are derived from NB-SSS
· FFS how many bits of NB-IoT frame number are indicated
· FFS relationship (if any) between NB-IoT frame number and SFN of LTE in guard-band and in-band cases
· Operation mode is indicated in one of the following ways:
· Alt-1:Indication is by NB-SSS
· Alt-2: Indication is by NB-MIB
· Other options are not precluded
· FFS whether the number of values that can be indicated is equal to or less than the number of operation modes (i.e. 3) 
· The following resource mapping rules are complied with:
· The first 3 LTE OFDM symbols are not used by NB-PSS/NB-SSS
· FFS for special subframe in TDD
· NB-PSS/NB-SSS are punctured by LTE CRS (if a collision exists)
· FFS for CRS ports 2,3 in FS2
· NB-PSS/SSS occupy fixed number of OFDM symbols in each synchronization subframe 
· Normal CP: NB-PSS and NB-SSS span 11 or 9 (one value to be selected) OFDM symbols and X OFDM symbols respectively in each subframe transmitting the synchronization signal
· One value of X to be selected in the range 6 to 11, at least for FDD
· Extended CP if supported: NB-PSS and NB-SSS span 9 OFDM symbols and Y OFDM symbols in each subframe transmitting synchronization signal 

· One value of Y to be selected in the range 6 to 9, at least for FDD
FFS: NB-PSS/SSS are punctured by LTE CSI-RS and PRS if collision occurs
The following next steps were identified regarding synchronization design:

Evaluate (including performance and device complexity) the following options for NB-PSS design until the adhoc meeting; companies to provide a comparison between these alternatives:

· NB-PSS is a Zadoff-Chu sequence
· NB-PSS is constructed from a pair of Zadoff-Chu sequences with a cover sequence in each OFDM symbol
· NB-PSS sequence based on a pair of CGS with cover sequence in each OFDM symbol
· NB-PSS using binary sequences with cover sequence in each OFDM symbol with SC-FDMA with frequency domain pulse shaping as in R1-156545



	On downlink design:
Agreement:

· Master information broadcast and system information broadcast are supported for NB-IoT
· Master information broadcast is carried by a first physical channel 
· The first physical channel has no accompanying control channel
· System information broadcast is carried by a second physical channel 
· FFS how the UE determines the time/frequency resources for the second physical channel carrying the system information broadcast 
· Working assumption: TBCC as in LTE is used for NB-IoT all downlink channels
· The max TBS size for NB-IoT in DL is no less than 520bits

· CP length for DL:
· Alt-1: Normal CP only
· Alt-2: Both normal CP and extended CP are supported
· Down selection between Alt-1 and Alt-2 until next meeting
· For in-band operation, it shall be possible for NB-IoT UE to decode NB-PBCH without knowing the legacy PRB index

· i.e. a single fixed predefined PRB location NB-IoT is precluded. 

· NB-IoT supports a physical downlink control channel, NB-PDCCH

· NB-IoT supports a physical downlink shared channel, NB-PDSCH

· Note that this does not imply anything about the design of these channels

· Note that final naming of the channels is up to the specification editors

Working Assumption:

· NB-IoT supports operation with more than one DL tx antenna port

· For operation with 2 DL tx antenna ports, NB-IoT uses SFBC

· Can be revisited at Jan Adhoc if UE complexity issues are identified

Conclusion: 

· NB-IoT supports FS2 in Rel-13 or a later release
· NB-IoT in Rel-13 supports at least the necessary forward compatibility to support TDD

· FFS which TDD configurations are to be prioritized; companies are encouraged to check further until the next meeting.


After considering the evaluations, RAN1 agreed the following:

· For NB-IoT UL

· Single-tone transmissions are supported

· 2 numerologies should be configurable for Single-tone transmission: [3.75]kHz and 15kHz

· A cyclic prefix is inserted

· Frequency domain Sinc pulse shaping in the physical layer description

· Multi-tone transmissions are supported

· Multi-tone transmissions are based on SC-FDMA

· 15 kHz UL subcarrier spacing

· Additional mechanisms for PAPR reduction FFS

· The UE shall indicate the support of Single-tone and/or Multi-tone

· Details to be discussed by WGs

· For NB-IoT DL
· Downlink transmission with 15kHz subcarrier spacing for all the scenarios: standalone, guardband, in-band

RAN2#91bis
Contributions [336] – [398] were submitted to or during this meeting.
RAN2 discussed general matters related to NB-IoT with the following agreements:

	· NB-IoT MAC, RLC, PDCP and RRC is based on LTE Rel-13. RAN2 aims to reuse as much as reasonable w.r.t. eMTC and eDRX enhancements. Details to be discussed case by case. 
We will support 
· Network sharing, up to 6 PLMNs

· Access control (per PLMN)
· We will aim to have only one mechanism for Access Control. Details FFS. 

· In access, we discriminate between 2 cases, to support discrimination between normal reporting and exception reports.

· Intra-frequency and Inter-frequency cell-reselection. Details FFS.  

· Power Saving Mode (as per Release 12)
· Idle mode DRX with DRX cycle values in the “normal” range and in eDRX range  
We assume we will not support
· Inter-RAT cell-reselection, or Inter RAT mobility in connected mode (Note that in this respect NB-IOT is a separate RAT from LTE). 
· Public warning function, CMAS, ETWS, PWS.
· Network controlled handover. We will not have measurement reporting either, but can be discussed based on contributions.  
· We confirm that functionality of cell barring and cell reservation is supported for NB-IOT
· We will capture agreements in a running stage-2 CR to 36.300 for NB-IOT (Huawei)
· NB-IOT devices only support at most 1 DRB.  
· There is no motivation to support SRB2. Details are left for stage-3 phase. 
· The differentiation of coverage level is beneficial and will be supported; details might need RAN1/4 input.
· RAN2 assumes that GBR (QoS) is not supported.
We assume we will not support
· CSG

· Relaying
· Dual connectivity
· MBMS
· Real time services
· in-device coexistence;
· RAN assisted WLAN interworking
· Support for ProSe Direct Communication and Direct Discovery;
· Minimization of Drive Tests (MDT).
· no support for CS services and CS fallback
On the impact due to Gb/S1-Lite interface, RAN2 agreed to leave the decision to SA2, and send no guidance.



RAN2 discussed system information, and agreed as follows:

	· We assume that RAN2 work with RAN1 regarding lower layer aspects of system information, including SI TBS. 

· We assume that RAN2 wait for further input from RAN1 regarding physical layer cell parameters. 
· RAN2 should allow for extension of system information messages for NB-IOT in future releases. 

· LTE, including eMTC, is used as a starting point for the analysis, for SI. Enhancements will be considered.  

· RAN2 should revisit the content of MIB due to the nature of NB-IOT physical layer 
· We assume that we place the SystemInformationValueTag in NB-IOT MIB to enable fast detection of system information change. This can be revisited. 
· We will need to change the SI / value tag validity time. Exact value FFS but might be in the order of 24h



RAN2 discussed paging and agreed as follows:
	· Idle mode DRX cycles up to around 3 hours should be possible to support. The exact cycle length will depend on the physical layer design.
· Idle mode DRX cycles down to around one second should be supported. The exact cycle length will depend on the physical layer design. May be revisited due to impacts of repetitions. May be dependent on coverage level.  
· We assume that we support different paging transmission repetitions for different coverage level
· NB-IoT UE determines the paging occasions to monitor paging message by using UE ID and Frame Number. FFS if we also need other parameter(s). 
· RAN2 assumes that the CN node can provide information on the coverage level of the UE, the paging attempt number, and the last known Cell ID, to RAN node in NB-IoT. 

· RAN2 assumes that eNB forwards the coverage level to the MME. It is FFS how the eNB can know the UE coverage level. 
· Course paging occasion alignment for a UE between eNBs is beneficial when using long DRX cycles for NB-IoT.


RAN2 discussed RRC impacts due to NB-IoT and agreed as follows:

	· LTE RRC state machine as below is utilized as a baseline for NB-IOT feature. FFS if RRC connection re-establishment is needed. 

[image: image1.emf] 
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· RAN2 assumes counter check is not needed. Will ask SA3 for verification. 




RAN2 discussed operator requirements on network sharing, cell barring and access control and agreed as follows:

	· The “MOCN” concept of LTE should be supported in NB-IoT by allowing transmission of more than one PLMN Id on the BCCH. Also “GWCN” shall be supported for NB-IoT system.

· Network sharing support is mandatory for NB-IoT UEs.
· The multiple PLMN list on the BCCH should use a compact coding as in LTE allowing a significant reduction of bits required to transmit the required PLMN id information.

· The selected PLMN by the UE is reported by using a “pointer” to the transmission order on the BCCH, as in LTE.

· The cell baring concept of LTE should be supported.

· The “cell reserved for operator use” concept of LTE should be supported.
· The Access Control concept of NB-IoT should be based on the availability of Access Classes in the SIM/UICC like in GSM/UMTS/LTE.



RAN2 discussed NB-IoT idle mode procedures and agreed as follows:
	· “Inter-frequency” denotes a scenario where we have more than one cell on different 180 kHz NB carrier, regardless other character of the deployment. FFS if this definition need to be updated if RAN1 introduces frequency hopping etc.

· RAN2 assume that there is no need to support limited service state or emergency call. 

· We will not support speed dependent scaling of mobility parameters or mobility history.



RAN2 discussed random access and agreed as follows:

	· Contention-based random access should be supported for NB-IOT.

· We assume that RACH configuration may be different per coverage level
· RAN2 will wait for RAN1 with respect to message RACH vs. preamble RACH


RAN2 further discussed RLC, PDCP, and MAC and agreed as follows:

	The lists below are not intended to preclude optimizations. 

PDCP

RAN2 assume that the PDCP SN size is 7 bits (or less).
Assume that we need to support

· transfer of data (user plane or control plane)
· header compression and decompression of IP data flows using the ROHC protocol (Dep on SA2)

· Ciphering and Integrity Protection (Dep on SA3/SA2)

· Ciphering and deciphering (Dep on SA3/SA2)

Assume that we may need to support

· Timer-based SDU discard in uplink
Assume that we don’t need to support
· In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM (Dep on if we have RRC reestablishment and RLC-AM). 
· Duplicate detection and duplicate discarding of lower layer SDUs at PDCP re-establishment procedure for RLC AM (Dep on if we have RRC reestablishment and RLC-AM).
· Retransmission of PDCP SDUs at handover for RLC AM
· for split bearers, routing and reordering

· PDCP status report

RLC

Assume that we need to support


· Transfer of upper layer PDUs

· Concatenation, segmentation and reassembly of RLC SDUs

Assume that we do not need to support

· Reordering of RLC data PDUs (Dep on HARQ)
· Duplicate detection (Dep on HARQ)

· RLC re-establishment (FFS)

Whether RLC AM is required for DRBs is FFS.
MAC

Assume that we need to support

· RACH procedure

· Mapping between logical channels and transport channels (FFS)
· Multiplexing/De-multiplexing

· Scheduling 

· Priority handling between logical channels of one UE (FFS the extent of this)
· Discontinuous Reception (DRX) (FFS to what extent)
· BSR report

· DL HARQ 

· UL HARQ
We support 1 HARQ process for dedicated transmissions (1 for UL and 1 for DL)
Connected mode DRX:

· Significant support to reuse the current LTE DRX as specified in 36.321. This does not preclude signalling optimization. 

· RAN2 assumes that there is only need for one DRX cycle, “long DRX”
Assume that we do NOT need to support
· MBMS service 

· Semi-Persistent Scheduling (the current SPS)
· Dedicated Scheduling request

· Activation / deactivation


RAN2 discussed cross-layer aspects and agreed as follows:

	· We assume we need SRB1

· We assume we need SRB0. Dep on modelling we may revisit, we need a request with signalling information in any case. 

· 


RAN2#92

Contributions [399] – [457] were submitted to or during this meeting.
RAN2 discussed SA2 agreements on CIoT architecture for NB-IoT, and agreed as follows:

	· We aim to specify both solutions in Rel-13. This can be revisited at RP. 

· Optional mandatory refers to the UE from RAN2 specifications point of view


RAN2 discussed coverage level change, and agreed as follows:

	1.RAN node can determine the UE’s coverage level from random access procedure. How this is done depends on RACH design of physical layer.

2: 
The original eMTC design, e.g. by using S1 Context Release message to indicate coverage level can be used as the baseline, at least for the UP solution.  

3: 
CN may include coverage enhancement (CE) level information, Global Cell Id and Paging Attempt Count IE in Paging message to indicate related information to RAN node.
4:    For UE in idle mode, UEs in general do not make specific access only to report coverage level change. 


RAN discussed access control in NB-IoT and agreed as follows:

	· The access control mechanism for NB-IOT shall be able to discriminate between different roaming UEs, i.e. the same roaming differentiation as for EAB.

· We need some priority discrimination

· We assume that the priority discrimination classes can be hard-coded in the specification, normal reporting, high-priority/alarm/exception report. This need to be provided by NAS. The final classes are FFS.

· We use barring bitmap

· We assume that NB-IOT doesn’t support SSAC and ACB-skip

· The barring bitmap is transmitted separately from other system information and only when access control is enabled.
· It is FFS whether change of bitmap will trigger SI change indication. 

· It is FFS how to spread the load after un-barring / barring change. 
· The barring bitmap check is applicable to normal reports. 

· A separate flag is broadcasted which indicates if exception reports are subject to barring bitmap check or not.

· It is FFS if we introduce a third class of priority in Access Control, but the use case need to be better clarified. 

· FFS if Barring time is introduced.


RAN2 discussed connected mode mobility and agreed as follows:

	· RAN2 assumes that there is at least one RLF criterion

· It is FFS if NB-IOT device performs radio link monitoring on the DL to trigger RLF


RAN2 discussed the signalling enhancements from SA2 and agreed as follows:

	· For solution 2, a data radio bearer (DRB) is not used in NB-IOT. 

· As a baseline agreement, At most one NAS signallig message or NAS message carrying small data can be piggybacked in RRCConnectionSetupComplete in the RRC connection establishment procedure for solution 2.
· A UL NAS signalling message or UL NAS message carrying small data can be transmitted by a UL RRC container message for solution 2. A DL NAS signaling or DL NAS small data can be transmitted by a DL RRC container message for solution 2.

· We assume that AS security is not needed for NB-IoT solution 2. This can be revisited if need for AS security is found. 

· We assume that for solution 2, there is no need to differentiate between the different data types (i.e. IP, non-IP or SMS) in the AS level. For UP solution, PDCP header compression may be used for IP type traffic. 

· We assume that for solution 18, a data radio bearer (DRB) is established in NB-IOT.

· To take as baseline assumption that LTE UE radio capabilities concept is also applicable for NB-IOT (i.e. UE can share UE radio capabilities upon network request); details FFS.
· There is an RRC establishment cause. 

· We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data; FFS if different cause values should be used for CP and UP solution. 
· The RRC Connection is established for small data transfer for solution 2.
· There will be a “wait time” in the RRC connection reject.

· We assume that RRC connection reconfiguration is not required for short RRC connections for the solution 2 when the connection is used for small data transfer. 

· It is FFS if RRC connection reconfiguration is needed for solution 2.  

· It is FFS how RRC connection is released. 

· DL information transfer and UL information transfer messages are supported to carry small data and carried over SRB1 in solution 2
· RRC connection establishment cause can be used for differentiated handling, e.g. of data and signalling, in AS. It is FFS if anything else is needed
· Agree that the UE may retain the AS context in RRC_IDLE mode for UP solution. RAN2 assumes that this enhanced RRC_IDLE state is referred to as RRC_IDLE but this may be revisited. 

· Introduce a RRC Connection Suspend procedure which is used at transition from RRC_CONNECTED to RRC_IDLE state and where the UE stores the AS context;
· We assume that at suspend – resume, security is continued. It is FFS how this is done. 
· Introduce a RRC connection resume procedure which is used at transition from RRC_IDLE to RRC_CONNECTED and where previously stored information in the UE as well as in the eNodeB is utilized to resume the RRC connection.

· The RRC suspend procedure and the RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. 

· In the message to resume, the UE provides an Identifier to be used by the eNB to access the stored information required to resume the RRC Connection. Identifier FFS
· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. 

· It is FFS if DRB can be multiplexed with connection resume request if the granted transport block size permits


RAN2 discussed system information and agreed as follows:

	The following SI fields are not supported based on RAN2#91bis agreements (i.e. option A): 

a.csg-Indication

p.
csg-Identity

q.
ims-EmergencySupport-r9

r.
ac-BarringForEmergency

s.
ssac-BarringForMMTEL-Voice-r9

t.
ssac-BarringForMMTEL-Video-r9

u.
ac-BarringForCSFB-r10

v.
ac-BarringSkipForMMTELVoice-r12

w.
ac-BarringSkipForMMTELVideo-r12

x.
speedStateReselectionPars

y.
mobilityStateParameters

z.
q-HystSF

aa.
csg-PhysCellIdRange

bb.
mbsfn-SubframeConfigList - leaving FFS if this field (or a similar field) is needed in case of in-band deployment to indicate the subframes which are used for MBSFN in the underlying LTE cell.
The following SI fields are supported based on RAN2#91bis agreements with same values of field as those in Rel-13 LTE (i.e. option B1): 

a.
plmn-IdentityList

b.
cellBarred 

The following SI fields are supported based on RAN2#91bis agreements with different values of field than those in Rel-13 LTE. It has been agreed to have this IE or similar in the MIB. 

a.
systemInfoValueTag

To merge the extensions of legacy SI  fields which were added in different specification versions (e.g. cellSelectionInfo with cellSelectionInfo-v920, cellSelectionInfo-v1130 and cellSelectionInfo-v1250; or freqBandIndicator with freqBandIndicator-v9e0; or tdd-Config with tdd-Config-v1130; or multiBandInfoList with multiBandInfoList-v9e0; or ul-CarrierFreq with ul-CarrierFreq-v9e0).

NOTE: (*) indicates those fields that need to be further discussed, for example, due to required RAN1/4 inputs or the extended coverage level or Rel-13 eMTC ongoing discussions.

Agree that the following SI fields are not supported (i.e. option A): 

k.
If RRC connection re-establishment is not supported, t301 and t311.

l.
ac-BarringSkipForSMS-r12

m.
allowedMeasBandwidth

n.
presenceAntennaPort1 (*)
o.
neighCellConfig

p.
t –ReselectionEUTRA-SF

q.
q-QualMinWB-r11 

r.
q-QualMinRSRQ-OnAllSymbols-r12

s.
t-ReselectionEUTRA-SF

t.
cellReselectionPriority
x.    category0Allowed-r12

Agree that the following SI fields are supported with same values of field as those in Rel-13 LTE (i.e. option B1):

e.
trackingAreaCode

f.
cellIdentity

g.
intraFreqReselection (*)

h.
freqBandIndicator (*)

Agree that the following SI fields are supported with different values of field than those in Rel-13 LTE (i.e. option B2):

l.
cellSelectionInfo (*)

m.
p-Max (*)

n.
schedulingInfoList (*)

o.
si-WindowLength (*)

p.
radioResourceConfigCommon (*)

q.
ue-TimersAndConstants (*)

r.
timeAlignmentTimerCommon (*)

s.
q-Hyst (*)

t.
intraFreqCellReselectionInfo (*) excluding allowedMeasBandwidth, presenceAntennaPort1, neighCellConfig and t –ReselectionEUTRA-SF (which are not supported)

u.
intraFreqNeighCellList (*)

v.
interFreqCarrierFreqList (*) excluding t-ReselectionEUTRA-SF, allowedMeasBandwidth, presenceAntennaPort1, cellReselectionPriority, neighCellConfig (which is not supported)

The support for the following SI fields is FFS:

k.
tdd-Config

l.
multiBandInfoList

m.
cellSelectionInfo-v1130

n.
category0Allowed-r12

o.
freqBandIndicatorPriority-r12

p.
freqInfo

q.
cellReselectionServingFreqInfo

r.
intraFreqBlackCellList

s.
 ac-BarringInfo

t.
eab-Param-r11
Agree that SIB16 is supported as agreed for Rel-13 eMTC (i.e. optionally support similarly to legacy). 

FFS if we broadcast t-ReselectionEUTRA or instead fix reselection timers in specification taking into account different DRx cycles


RAN2 discussed SI scheduling and agreed as follows:

	1 MIB has a fixed size and fixed resource mapping and contains information required to acquire the rest of the system information. The size and resource mapping depends on the physical layer design.
2 System information other than that contained in MIB is grouped into different SIBs (SIB1, SIB2, etc).
3 Different SIBs can be scheduled with different periodicity. 
4 The periodicity of SIB1 can be fixed while periodicity of other SIBs can be indicated in SIB1. 
5 Cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc) should be prioritized (i.e. transmitted relatively frequently compared to other SIBs) to reduce the time required for cell selection/cell re-selection. 
6 We assume that the SI message concept from LTE is applied also in NB-IOT. This can be revisited. 
7 A variable SIB size should be supported. RAN1 should provide input on (1) the maximum TB size for broadcast transmission and (2) whether the TB size for broadcast transmission is variable or fixed. 
8 We assume that system information scheduling is PDCCH-less, i.e. parameters (e.g. time/frequency location and MCS/TBS) are fixed or indicated with scheduling information in MIB or SIB1, instead of dynamically indicated on PDCCH (this need RAN1 confirmation).
· The UE is not required to accumulate several SI messages in Parallel.

· The UE may need to accumulate an SI message across multiple SI windows, depending on coverage level.

· We should define the duration over which the content of NB-IOT SIB1 cannot be changed; details FFS pending RAN1 progress.

· The UE is not required to detect SIB changes while being in RRC CONNECTED. The NW may release the UE to RRC IDLE if it wants the UE to acquire changed SIB(s).



RAN2 discussed idle mode procedures and agreed as follows:

	· We will have a method for inter-frequency load distribution (quite static). Details FFS.


RAN2 discussed paging and agreed as follows:

	· We assume that NB-IOT shall use the eDRX system solution(s). 

· In NB-IOT an SFN-based short DRX, long DRX (eDRX) with paging transmission window (PTW) is used. 

· NB-IOT supports a short DRX up to X seconds, where X need to be selected to allow RAN repetitions between PO, and to allow CN to trigger retransmissions at PO’s. 

· UE monitors all his PO’s in the PTW

· PTW start, and PO is calculated based on UE-ID

· For the short DRX individual paging cycle is not needed, the defaultPagingCycle of the cell can be used.
· As specified for eDRX, we assume that the extended DRX cycle length and PTW size are negotiated between UE and CN during ATTACH/TAU.

· RAN2 assumes that the CN sends the paging message to the eNodeB just before the PTW of the NB-IOT device


RAN2 discussed MAC aspects and agreed as follows:

	RACH procedure

· We assume that RACH multiple attempts shall be supported.

· We assume that RACH reattempts may be done on the same or different coverage level. 

· FFS the function split between RRC and MAC. Maybe the same split as for eMTC can be used. 

· We assume that we need to be careful to not trigger too many attempts. 

· There will be one or more thresholds that limit the number of attempts, MAX NUMBER OF ATTEMPTS or similar per coverage level. 

· MAC indicates random access problem to RRC layer, when MAC has exhausted all attempts for a RACH procedure.
HARQ

· An NB-IoT UE only needs to support half duplex operations.
Connected mode DRX

· It is beneficial to enable DRX also for short connections, as early as possible.


RAN2 discussed RLC aspects and agreed as follows:

	· We assume that we keep RLC-AM, but we attempt to address the concerns of power consumption, number of transmissions and complexity.


RAN2 discussed PDCP aspects and agreed as follows:

	· There seems to be no need for PDCP in Solution 2.


RAN3#89bis
Contribution [458] was submitted to this meeting. RAN3 discussed the impacts of NB-IoT on RAN3.
RAN3#90
Contributions [459] – [469] were submitted to or during this meeting.
RAN3 agreed to reuse the NAS-PDU IE in S1AP for DONAS, e.g., INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT and UPLINK NAS TRANSPORT. Enhancement of S1AP for DONAS is business as usual like any other new feature; new IEs will be introduced when needed.

RAN4#76bis
Contributions [470] – [500] were submitted to or during this meeting.
RAN4 approved the work plan in [485]. 

RAN4 discussed PSD boosting, and approved the following from [500]:

	· For in-band operation, to evaluate the impact due to 6dB power boosting on existing requirements (addressing Q1)

· The evaluation should cover different boosting power (addressing Q2).

· Evaluation shall be based on EVM for this power boosted PRB and the rest of the PRBs and unwanted emission
· For guard-band operation, to evaluate the impact on existing requirements for different power boosting levels with single PA and separate PAs (addressing Q3)

· Evaluation shall be based on EVM for this power boosted PRB and the rest of the PRBs and unwanted emission 

· The evaluation should cover NB-IOT allocations in guard band for approximately 0 and 200kHz offsets from the edge of the LTE carrier 


RAN4 discussed RRM for NB-IoT, and approved the following from [494]:

	· RRM requirements for cell selection are needed for NB-IOT

· The scenario associated with a potential RRM requirement for cell reselection for NB-IOT requires further discussion and agreements in RAN2 


RAN4#77
Contributions [501] – [542] were submitted to or during this meeting.
RAN4 agreed to use a RAN4 TR for NB-IoT.

RAN4 also agreed ways forward on the following topics:
· Coexistence evaluation methodology for NB-IOT in-band and guard band operation
· Coexistence simulation assumptions.
· Application of ACLR and ACS in coexistence studies for standalone operation

· NB-IOT BS emission requirements

· NB-IoT RRM.

RAN4 discussed architectural considerations for NB-IOT and agreed the following:
	Agreement:

· For FDD NB-IOT UE, requirements are defined based on single Rx HD.

· If TDD is specified for TDD NB-IOT UE, requirements are defined based on single Rx


 RAN4 agreed that in RRC connected state the requirements for HO and requirements related to mobility measurements are not needed
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
RAN1

· RAN1 evaluation of DL numerologies, and UL numerologies and modulations.

RAN2

· Top level requirements and list of functions not supported
· General principles for coverage level reporting
· Aim to specify both SA2 CIoT architecture solutions in Rel-13

· General principles for system information scheduling concept
· General principles for paging information, i.e. enhanced coverage level and eDRX
· RLC AM is kept
· 1 HARQ process for dedicated transmissions (1 for UL and 1 for DL)
· NB-IoT UE only needs to support half duplex operations

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· RAN1:

· A single synchronization signal design for the different modes of operation, including techniques to handle overlap with legacy LTE signals

· Physical channel and mapping of transport channels

· Channel coding and physical channel mapping

· Physical layer procedures

· Physical layer measurements

· UE physical layer capabilities

· RAN2:

· The radio interface protocol architecture

· MAC, RLC, PDCP, and RRC protocols

· Based on existing LTE procedures and protocols and relevant optimisations to support the selected physical layer

· MIB/ SIB contents

· Remaining aspects of system information scheduling
· Further details on RRC aspects for solution 2 and solution 18 

· RRC Signalling optimisations for solution 2 
· RLC–AM optimisation
· UE capabilities

· Remaining aspects of Access control

· Further details of paging mechanism 

· Further details of random access mechanism

· Mobility support in idle and connected mode
· RAN3 : changes to existing S1 interface to CN and related radio protocols to support the work SA2 is conducting on the systems aspects such as signalling reduction for small data transmissions
· RAN4 : core requirements (when needed) to allow for  “standalone”  “in guard band operation” and “in-band operation” in specific bands (depending on operator input) as follows: 

· UE radio transmission and reception 

· Base Station radio transmission and reception 

· UE and Base Station Requirements for support of Radio Resource Management
· For the stand-alone operation, specify RF requirements to meet GSM mask 
· For the guard band operation, specify RF requirements for adjacent / non-adjacent co-existence with LTE in the guard band.
· For the in-band operation, specify RF requirements for adjacent channel coexistence with another LTE carrier and specify RF requirements for in-band co-existence with LTE
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4 to specify the following performance requirements (by RAN#74):

· UE and Base Station demodulation requirements

· UE and Base Station RRM performance requirements
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