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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%
	

	70
	RP-1651931
	RP-152284
	25%
	March 2016
	0%
	September 2016

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-152300
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:


75 %







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:

80%










RAN WG2:

70%











RAN WG3:

70%











RAN WG4:

55%











RAN WG5:

XXX%

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




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:


June 2016

which is:
RAN #72
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-152300 endorsed by RAN #70
	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-152300
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 #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 NB-IoT ad-hoc
Contributions [1] – [230] were submitted to or during this meeting.

RAN1 discussed NB-PBCH with the following agreements:

	Agreements:
· In FDD mode, NB-PBCH is transmitted in subframe 0 in every radio frame

· In FDD mode, NB-PBCH does not use the first 3 symbols in a subframe at least in in-band operation
· For stand-alone and guard band operations, in the subframe transmitted NB-PBCH, the first 3 symbols contains no NB-PBCH

· NB-PBCH is rate matched around 4 port LTE CRS location based on PCID from NB-SSS

· It is not precluded the PCID from NB-SSS is different from the LTE PCID

· Note that the PCID from NB-SSS and the LTE PCID indicate the same LTE CRS position

· The time interval where MIB remains unchanged is 640 ms
· NB-PBCH consists of 8 independently decodable blocks of 80 ms duration
· NB-PBCH reuses the following functionalities from LTE PBCH:

· CRC generation and attachment.

· Tail biting convolutional encoding.

· Rate matching.

· Scrambling.

· Modulation.

· Layer mapping.

· Precoding

· From RAN1 point of views, NB-MIB can be 34-bit payload and has a 16-bit CRC

· NB-MIB includes at least

· SFN
· FFS: Detailed information
· FFS on LTE CRS information
· FFS on NB-RS information
· SIB1 scheduling information

· Operation mode
· FFS: Details at least including explicit or implicit signaling
· FFS on CFI

· FFS on system BW

· FFS on FDD/TDD indication


RAN1 discussed NB-PDCCH, with the following agreements:
	Agreements:
· A CCE for NB-PDCCH is composed by resources within a subframe
· Within a PRB pair, 2 CCEs are defined 

· Single antenna port transmission is also supported based on the above definition 

· Same transmission scheme is applied to NB-PDCCH, NB-PBCH, and NB-PDSCH

· The same DCI size for DL and UL is targeted for all operation modes and all coverage cases

· In in-band, first few OFDM symbols are not used for NB-PDCCH
· FFS CFI is signaled by SIB or MIB or fixed to 3

· In stand-alone and guard-band, all OFDM symbols are assumed to be available for NB-PDCCH

· REG is not defined for NB-PDCCH
· Within CCE resource(s) for NB-PDCCH transmission, a SFBC pair is transmitted consecutively available two REs which is within a OFDM symbol
· REs within SFBC pair can be separated at most one tone

· LTE CRS (if present) is rate matched

· NB-RS  is rate matched

· This has no implication of NB-RS patterns
· FFS: handling of CSI-RS REs
· For NB-IoT, 

· One CCE consists of 6 subcarriers per OFDM symbol in a subframe
· NB-PDCCH and NB-PDSCH are multiplexed only based on TDM at subframe level at least per UE

· It means that only cross subframe scheduling is supported
· Different NB-PDCCHs:

· TDM at subframe level for extended and extreme coverage.

· Can be multiplexed in one subframe for normal coverage
· FFS: FDM+TDM


RAN1 discussed NB-PDSCH with the following agreements:
	Agreements:
· There are two NB-IoT downlink transmission schemes defined in all operation modes:

· Single antenna port (port 0)
· Two antenna ports (ports 0 and 1), using transmit diversity, i.e. SFBC

· No NB-IoT transmission mode is defined using any other transmission scheme

· If the number of NB-PBCH antenna port is 1, single-antenna port, otherwise transmit diversity, i.e. SFBC

· For PDSCH: 

· Resource mapping: frequency first, then time.

· QPSK baseline, 16-QAM FFS

· Single process HARQ for PDSCH is realized by adaptive and asynchronous timing transmission
· Channel coding: TBCC
· FFS: RV for NB-PDSCH is supported

· Multiple NB-IoT carriers operation for NB-IoT is supported  at least for in-band, guard-band operation modes
· FFS: Define one NB-IoT PRB containing NB-PSS/SSS and NB-PBCH as the anchor PRB

· FFS: which PRB is defined as the anchor PRB

· Additional PRBs are configured by MIB and/or SIB and/or RRC signaling
· If more than one PRBs are allocated in the in-band operation, not all of those PRBs need to satisfy 100 kHz channel raster requirements

· FFS: Detailed signaling

· FFS: Stand-alone operation


RAN1 discussed NB-PSS and NB-SSS with the following agreements:

	Agreement:
· One transmission of NB-PSS, NB-SSS, NB-PBCH, and NB-PDSCH never overlaps between multiple LTE PRB bandwidths for inband operation

· The number of subcarriers for NB-SSS is 12

· The number of subcarriers for NB-PSS is 12 or 11

· FFS: exact number of subcarrier

· 100kHz channel raster is assumed by UEs in all three operation modes (i.e. standalone, guard-band and in-band)

· The NB-IoT NB-PSS/NB-SSS center frequency is aligned to 100kHz channel raster in standalone mode

· NB-PSS uses the last 11 OFDM symbols of subframes in which NB-PSS occurs for normal CP

· NB-SSS uses the last [11] or [9] OFDM symbols of subframes  in which NB-SSS occurs for normal CP


RAN1 discussed downlink reference signals with the following agreements:

	Agreements:
· A NB-RS is used at least for NB-PBCH and that is common among all operation modes

· At least NB-RS is always present and always used for single antenna port and 2 antenna ports transmission schemes

· FFS: Additional utilization of LTE CRS in in-band operation mode

· For NB-PDCCH/NB-PDSCH,

· In-band operation

· NB-RS is present without condition

· Stand-alone and guard-band operations

· Only NB-RS is used


RAN1 discussed NB-PUSCH with the following agreements:
	Agreements:
· One resource unit schedulable in PUSCH transmission for the data consists of fixed [X] msec at least for FDD

· X(115kHz) is 8 for 15 kHz case with single tone transmission
· X(13.75kHz) is 32 for 3.75 kHz case with single tone transmission
· In case of multiple tones is allocated for one UE, X{m} is smaller than X(115kHz)
· In case of 12 tones is allocated for one UE, X{12} is 1

· UL multi-tone transmission for the data with 12 tones is supported

· UL multi-tone transmission for the data also supports followings of numbers of multiple 

· {3} with 4 msec resource unit size

· {6} with 2 msec resource unit size

· Allow one TB scheduled over more than one resource units in time

· For 15kHz subcarrier spacing, OFDM/SC-FDMA symbol boundary is no change from LTE 

· At least for FDD with the normal CP case,

· For 3.75kHz subcarrier spacing of uplink, 

· Define a 2ms NB-slot, there are 7 symbols. 
· One symbol consists of [FFS] Ts of symbol with CP length of [FFS] Ts assuming Ts=1/1.92MHz. Editor will take care how to capture Ts value in the spec.
· The above symbols are located from the beginning of 2ms period. FFS the usage of the remaining time in the NB-slot if there is the remaining time
· The 2ms NB-slot boundary is aligned with LTE subframe boundary. FFS among odd only or even only or to support both even/odd
· FFS on collision of LTE SRS for in band mode 

· Opt 1: eNB scheduling or implementation
· Opt 2: puncture/rate matching of 3.75kHz transmission to avoid the collision 

· Opt 3: define a GP to avoid potential collision
· Note combination of above options can also be considered. 
· When single-tone is allocated, Pi/4-QPSK and Pi/2-BPSK are supported
· FFS: How rotation is realized

· FFS: Phase rotation for RS(s)

· When multi-tone is allocated, QPSK is supported
· FFS: TPSK, 8-BPSK
· Periodic CSI and dedicated SR is not supported in Rel-13 NB-IoT

· Transmission of ACK and/or NACK corresponding to NB-PDSCH is supported
· Both 3.75 and 15 kHz subcarrier spacing are supported in transmission of ACK and/or NACK
· FFS for the piggy back of SR


RAN1 discussed random access with the following agreements and working assumption:

	Agreements:
· Use only preamble based PRACH for NB-IoT
· Msg3 sizes up to 64 bits at the physical layer can be supported under all conditions (Coverage, operation mode, and subcarrier spacing)

· RAN1 may agree the further larger values for the Msg3 size

· Inform it to RAN2 

· Support one PRACH scheme for all MCL cases

Working assumption:
· PRACH scheme is based on single-tone transmission


RAN1#84
Contributions [231] – [499] were submitted to or during this meeting.
RAN1 discussed NB-PBCH with the following agreements and working assumptions:
	Agreements:

· The 4 most significant bits of NB-IoT SFN are indicated in NB-MIB.
· 4 bits are used to indicate NB-SIB1 scheduling information in NB-MIB.
· For in-band case, the control region size is indicated in NB-SIB1

· The UE assumes that NB-SIB1 starts from symbol 3

· For guard-band and standalone cases, the control region size is assumed to be 0

· Note that it doesn’t change any previous agreement regarding symbols for NB-PBCH

For Normal CP: 
· In FDD mode, after CRC attachment and channel coding, the NB-MIB is rate matched to E=1,600 bits denoted by e0, e1, …,eE-1 according to Section 5.3.1.3 in TS 36.212 

· The rate matched bits are scrambled with a sequence of length 1,600 
· The scrambling sequence for the NB-PBCH is given in 7.2 of TS 36.211 and is initialized with the NB-IoT Physical Cell Identifier (PCI) in each radio frame fulfilling nf mod 64 = 0 where nf is the System Frame Number (SFN) 
· The modulated bits are mapped to resource elements in a frequency first, time second fashion
· Within one NB-MIB TTI, the i-th block of 80ms duration, i=0,1,…,7, is used to transmit bits e200*i+j , j=0,1,…,199, i.e., identical symbols are transmitted in each subframe #0 within the i-th block
· The number of NB-RS ports (1 or 2) is indicated by NB-PBCH CRC masking (all 0’s for 1 port, and all 1’s for 2 ports, as in the current spec for LTE CRS)

· For rate matching purpose for NB-PBCH,  the number of NB-RS ports is based on 2 

· The number of CRS ports is indicated by NB-MIB.

· The deployment mode is indicated by NB-MIB

· Note: it doesn’t imply that it has to be a separate information field

· Raster offset is indicated in NB-MIB

· The differentiation of FDD vs. TDD is NOT indicated in Rel-13

· Note: it is assumed that there is at least one reserved bit in NB-MIB

Working assumption:

· Information to obtain CRS sequence (only needed if same-PCI indicator is set to true), and a same-PCI indicator (to indicate whether or not LTE PCI and NB-IoT PCI are the same) are indicated in NB-MIB 

· Note that this working assumption is related to the working assumption regarding the potential usage of LTE CRS for demodulation

· FFS whether same-PCI indicator and PRB index are always present, or only in in-band case




RAN1 discussed NB-PDCCH with the following agreements:
	Agreements: 

· DL and UL scheduling delays are indicated in DCI

· number of delay values that can be signalled for the UL scheduling delay is less than the number of values for the DL 

· FFS the number of values and the sets of values. 

· Mapping of 2 CCEs: Upper 6 subcarriers are allocated to one CCE and lower 6 subcarriers are allocated to the other CCE within a PRB pair. 

· NB-PDCCH is punctured on REs used for CSI-RS in the in-band case

· No signalling of CSI-RS configurations is provided to NB-IoT UEs. 

· CSS is defined for RAR (as well as paging)

· UE is not required to simultaneously monitor NB-PDCCH USS and CSS

· Max aggregation level for NB-PDCCH: 2

· Repetition is only applied in case AL=2
· For USS, UE only searches in its configured set of ALs and numbers of repetitions of PDCCH

· When AL = 2 is used, two NB-CCEs of the same UE are in the same subframe
· UE is not required to monitor more than:

· 3 NB-PDCCH blind decoding candidates in any subframe when there is no NB-PDCCH repetition, and 

· 4 NB-PDCCH blind decoding candidates in any subframe when there is NB-PDCCH repetition of any of the candidates in the subframe




RAN1 discussed NB-PDSCH with the following agreements:

	Agreement:

· Error detection through 24-bit Cyclic Redundancy Check (CRC) for NB-PDSCH follows Section 5.3.2.1 in TS 36.212
· Note that it does not have impact on the discussion of potential support of data over physical control channel
· Clarify that the Tail biting convolutional encoding  agreed for NB-PDSCH is according to section 5.1.3.1 in TS 36.212
· 16QAM is not supported for NB-PDSCH

· The maximum TBS for NB-PDSCH is 680 bits
· Redundancy versions (RVs) for NB-PDSCH are not supported

· Note that the number(s) of subframes that a TB can be mapped onto for NB-PDSCH is FFS 
· Sub-PRB allocations of the NB-PDSCH are not supported

· In in-band FDD operation, NB-PBCH and NB-PSS/NB-SSS is not located in a RB that contains LTE PBCH/PSS/SSS.
· The same TB for NB-SIB1 is transmitted over 8 subframes
· NB-SIB1 is transmitted in one subframe of every other frame in 16 continuous frames
· Period of NB-SIB1 is not more than 512 radio frames, and choose one of the following alternatives:
· Alt 1. 256 radio frames, with repetitions {4,8,16}
· Alt 2. 512 radio frames, with repetitions {8, 16, 32}
· The subframes which are used are fixed in specification
· The repetitions of NB-SIB1 are equally spaced in time during the period of NB-SIB1
· The NB-SIB1 modification period is FFS
· NB-MIB indicates the TBS of NB-SIB1, where the number of  different TB sizes for NB-SIB1 transmission is 4.

· NB-PDSCH for paging is always scheduled by a control channel
· The scrambling sequence for NB-PDSCH is according to Section 7.2 of TS 36.211

· If the codeword is mapped to more than one subframe, the scrambling sequence generator is initialised at the start of each codeword and at the start of each repetition cycle

· A repetition cycle is defined as the basic unit in which a full codeword is repeated

· If the codeword is mapped to a single subframe, the scrambling sequence initialization is FFS

· The initialisation value cinit is according to Section 6.3.1 of TS 36.211 for the LTE PDSCH

· FFS: cinit also depends on the radio frame number and/or repetition number in case scheduling window is agreed

· Note: support of symbol level combining is not precluded


RAN1 discussed multi-carrier NB-IoT operation with the following agreements:

	Agreement:

For the in-band, guard-band and standalone deployments

· The UE in RRC_IDLE camps on the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions
· The UE in RRC_CONNECTED can be configured, via UE-specific RRC signaling, to a PRB, for all unicast transmissions (not intended to excluding SC-PTM, if supported), different than the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions
· If the different PRB is not configured for the UE, all transmissions occur on the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions
· Details for the location(s) of the different PRB are FFS 
· Particularly whether or not to allow in-band to guard-band and vice versa

· The UE is not expected to receive NB-PBCH, and NB-PSS/SSS and any transmissions other than unicast transmissions in the configured PRB 



RAN1 discussed NB-PSS and NB-SSS with the following agreements:

	Agreement: 

· The periodicity of NB-PSS transmission is 10ms.

· The sequence for NB-PSS is generated at each OFDM symbol

· Length-11 Zadoff-Chu Sequence in frequency domain is used for sequence generation for each OFDM symbol and 11 REs are used per OFDM symbol.

· The 11 root sequence indices are FFS. 

Minute: HW, Ericsson, Mediatek have concerns with this agreement. 
This agreement can be revisited if significant issues will be appeared
Agreements:

· NB-PSS is transmitted in subframe 5

· NB-SSS is transmitted in subframe 9 

· Number of symbols for NB-SSS: 11

· NB-SSS base sequence is constructed from one or more ZC sequences

· Length FFS

· FFS whether multiple root sequences are used or a binary scrambling code

For NB-IoT DL carrier frequency determination in in-band operation mode
· Before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy the following:

· The maximum offset from the LTE channel raster to the center frequency of an NB-IoT carrier which transmits NB-PSS/SSS is no more than 7.5 kHz

· NB-PSS/SSS of an NB-IoT carrier is aligned to a PRB indexed by nRB in in-band operation mode

· The set of nRB  consists of LTE PRB indices in the following Table (starting from 0)
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For NB-IoT DL carrier frequency determination in guard-band operation mode, before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy the following:

· The center frequency of a NB-IoT carrier which transmits NB-PSS/SSS is fd kHz away from LTE center in guard-band operation mode

· Each fd is such that the NB-IoT carrier is within the guard-band, and the center frequency is with a frequency separation from LTE centre which is at most 7.5 kHz offset from the 100 kHz channel raster.

· Note: the 15KHz numerology is still assumed in the guard band

For NB-IoT UL frequency carrier determination for all deployment scenarios:

· For initial access, the NB-IoT DL/UL frequency separation is configured by higher layers (SIBx) and is cell-specific

· After the initial random access procedure success, there can also be a UE specific configuration for the NB-IoT DL/UL frequency separation.




RAN1 discussed downlink reference signals with the following agreements and working assumptions:

	Agreements:

· For the two antenna ports of NB-RS, antenna ports 0 and 1 are mapped to the last two OFDM symbols of the slot.
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· NB-RS uses a cell-specific frequency shift derived as NB-IoT Cell ID mod 6
· For NB-RS sequence, LTE CRS sequence is reused for NB-RS
· Centre of LTE CRS sequence is used as NB-RS sequence for all PRBs 

· When the same-PCI indicator is set to true
· The UE may assume that cell ID is identical for NB-IoT and LTE, 
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· The UE may assume that the number of antenna ports is the same for LTE CRS as for NB-RS

· The UE may assume that the channel can be inferred from both NB-RS and LTE CRS

· LTE CRS port 0 is associated with NB-RS port 0 and LTE CRS port 1 is associated with NB-RS port 1

· The UE may assume LTE CRS are available in the NB-IoT PRB in all subframes where NB-RS are available

· When the same-PCI indicator is set to false
· The UE shall make no assumption on the LTE CRS except for the RE locations for rate matching

· FFS

· LTE CRS power offset to NB-RS is signaled to UE

Working assumption:
· LTE CRS is not precluded for an NB-IoT UE to use for DL demodulation and/or measurements for the cases when the number of antenna ports for LTE CRS and NB-RS is the same and takes a value of either 1 or 2.


RAN1 discussed NB-PUSCH with the following agreements and working assumption:
	Agreement:

· Adaptive HARQ is supported for uplink.

· The HARQ re-transmissions in the uplink are asynchronous. 

· PHICH is not supported for NB-PUSCH
· For 3.75kHz subcarrier spacing of uplink with normal CP, 

· One NB-IoT symbol consists of 528Ts of symbol with CP length of 16Ts assuming Ts=1/1.92MHz. 

· Besides the seven symbols located from the beginning of 2ms period, the remaining time (144Ts) is used as a guard period to minimize the collision between NB-IoT symbols and LTE SRS

Working Assumption:  

· Maximum UL TBS supported for NB-IoT is not greater than 1000 bits (exact value FFS)




RAN1 discussed random access with the following agreements:

	Agreements: 

· Confirm WA that NB-PRACH is based on single-tone with frequency hopping. 
· NB-PRACH uses a subcarrier spacing of 3.75kHz 

· 2 CP lengths are provided to support different cell sizes

· 66.7 us and 266.7 us

· Hopping is between groups of symbols

· For CP length of  266.7 us, a group is defined as 5 symbols and one CP of length of  266.7 us
· For CP length of 66.7 us, a group is defined as 5 symbols and one CP of length of 66.7 us 
· Details of hopping:
· First level single-subcarrier hopping is used between 1st/2nd and between 3rd/4th symbol groups

· Second level 6-subcarrier hopping is used between 2nd/3rd symbol groups

· Pseudo-random hopping is used between repetitions of groups of 4 symbol groups:

i. Constrained within max 12 subcarriers, and according to LTE PUSCH type 2 hopping

· eMTC search space scheme is reused for Msg3 retransmission and Msg4 transmission.

· The following numbers of NB-PRACH repetitions are provided in the specifications:  

· {1, 2, 4, 8, 16, 32, 64, 128}

· eNB can configure up to 3 numbers of NB-PRACH repetitions from the above set

· Power ramping:

· If more than one repetition level is configured in the cell, then the UE transmits NB-PRACH with max power except for the lowest repetition level

· Otherwise, the UE uses NB-PRACH power ramping 

· The UL grant for the initial transmission of Msg3 is included in the RAR.

· The same NB-PDCCH search space is applied to NB-PDCCH for RAR, Msg3 retransmission and Msg4.

· DCI in NB-PDCCH indicates the number of repetitions of NB-IoT RAR / Retransmission of Msg3/Msg4

· Note that joint indication of number of repetitions with other DCI contents is not precluded

· Multi-tone Msg3 is supported

· RAN1 specifications will support the existence of UEs that do not support multi-tone Msg3 

· The specifications support the possibility for the UE to indicate whether it supports multi-tone Msg3 by NB-PRACH resource selection

· A NB-PRACH resource is defined at least by at least time-frequency resource, and possibly (FFS) one of more of:

· NB-PRACH sequence

· NB-PRACH hopping pattern

· Each NB-PRACH resource also has a repetition level configured 

· For at least one number of repetitions of NB-PRACH, multi-tone Msg3 transmission is not allowed by the specifications

· The UL grant for both Msg3 and PUSCH indicates the subcarrier(s) to be used 

· Subcarrier spacing is indicated:

· For Msg3:

· in RAR 

· Subsequent NB-PUSCH transmissions:

· Follow RAR always

Note that if RAN decides that one subcarrier spacing is not mandatory for the UE, a decision would need to be taken as to whether or not to specify error cases. 




RAN1 discussed timing relationships with the following agreements and working assumptions:

	Agreements:

· The start of UL A/N transmission is >=12ms later than the end of the corresponding NB-PDSCH transmission 

· The start of DL A/N transmission is >=3ms later than the end of the corresponding NB-PUSCH transmission

· The start of NB-PUSCH transmission is >=8ms later than the end of its associated NB-PDCCH transmission
Working Assumptions:

· The start of an NB-PDCCH search space is >=4ms after the end of the last NB-PDCCH search space

The start of NB-PDSCH transmission is >=4ms later than the end of its associated DL assignment


RAN1 discussed half-duplex support with the following agreements:
	Agreement: 

· The HD-FDD guard period is Type B 
· When NB-IoT UE is transmitting, UE is not expected to monitor or receive any downlink channels


RAN2 NB-IoT ad-hoc
Contributions [500] – [635] were submitted to or during this meeting.

RAN2 discussed general matters related to NB-IoT with the following agreements:

	Stage-2 work has been started and kept updated by Text proposals towards 36.300.

Stage-3 work to start now, including running CRs. Proposals to this meeting should be accompanied by Text proposals or pCRs, towards the affected specification(s). 

Specific volunteers will provide the first versions of stage-3 running CRs capturing already made agreements. 


RAN2 discussed some additional requirements related to NB-IoT with the following agreements:

	Limited time can be spent at next meeting to see what can be feasible for positioning in Rel-13 and an email discussion was triggered after the ad-hoc meeting on this.

RAN2 will not treat multi-carrier unless this is agreed to be supported by RAN1. 

No AS security for the CP solution is continued to be assumed for NB-IOT.


RAN2 discussed UE capabilities and agreed as follows:

	We need to discuss all UE capabilities that are introduced for NB-IoT. 
Potential fields for the new UE capability are accessStratumRelease (FFS if we have it already in Rel-13 or if we add it in a later release), ue-Category (FFS depending on RAN1) and rf-Parameters (to indicate supported frequency bands, for load balancing, FFS).
A new UE capability container in ASN.1 is defined for NB-IoT UEs.

RAN2 assumes that the concept of UE category is supported. RAN2 assumes that there is a single UE category applicable to DL/UL (i.e. not separate). This depends on RAN1. 
RAN2 confirms the following for NB-IoT: Do not define or use Feature Group Indicators. Introduce capability for IOT purpose when early testing opportunity may not be available.

For the purpose of MSG3 size determination we assume that we may need to signal a bit for single-tone/multi-tone capability indication, but otherwise (in all other aspects) we consider this FFS.


RAN2 discussed the Control plane and agreed as follows:

	For RRC Connection Establishment:

· the NB-IoT UEs are assumed not to use / transfer data using solution 2 and solution 18 at the same time, i.e. both will never be configured by the network at any point in time. 
· The selection which solution to be used is done between UE and network on NAS level.
For other RRC Connection Control:

· The LTE RRC Connection Release procedure to be supported. Other methods for RRC release is FFS.
· We assume that RRC Connection Reconfiguration is supported for UP solution, for aspects unique to the UP solution.
For Radio Link Failure:

· Radio link monitoring and the associated radio link failure criterion shall be supported by NB-IOT UEs, assuming RAN1 provides the means of measuring the DL quality.

· We assume we use the physical channel problem detection mechanism (i.e. N310, T310 and N311) as described in RRC (TS36.331) for NB-IOT (i.e. legacy LTE behaviour).
· FFS how to handle coverage level.
· Radio link failure criterion (when UE is in connected mode) due to Random Access failure indication from MAC should also be supported.
· Radio link failure criterion due to maximum RLC retransmissions being reached should also be supported (similar to legacy).
· At RLF, for solution 2, reestablishment is not supported so the UE would released to Idle. For solution 18 it would be possible to do reestablishment (it is FFS if at reestablishment failure the UE would be released to Idle, as for legacy LTE). 

· It is FFS what are the cause values used at the RRC connection release

For Miscellaneous aspects for 36.331:

· Secondary Cell (Scell) is not supported for NB-IoT.
· Network Assisted Interference Cancelation (NAICS) is not supported for NB-IoT.
· Provision of system information (e.g. SystemInformationBlockType1) via dedicated signalling i.e., within an RRCConnectionReconfiguration message, is not supported in NB-IoT
For Access control:

· One barring bitmap is used for both MO signaling and MO data. 

· RAN2 see no need to introduce an additional separate flag for MO signaling.

· RAN2 assumes that the UE will know which transmissions to combine for L1 combinations, e.g. in bad coverage.

· Update of AC information does not impact the SI value tag in MIB for general SI (FFS when AC SIB transmission is started / ended). 

· We confirm that RAN2 assumes that changes in SIB1 normally affects the SI value tag in MIB. 

· SI for AC can be updated asynchronously to other SI updates

· RAN2 expects that when AC is enabled, UE that was barred should not retry, i.e. recheck the SI for AC, too often (for battery consumption reasons), FFS if this is implementation dependent (NAS handles such retries). 

For system information:

· We expect that for in-band scenario NBIOT UEs may need additional system information that is related to the LTE configuration.

· RAN2 expects that L1 information needed to receive SIB1, such as TBS, time/freq resource and MCS (decided by RAN1), is provided in MIB which itself has a fixed scheduling. 
· RAN2 expects that SIB1 contains scheduling information, and L1 information needed to receive other SIBs such as MCS, TBS, repetition pattern, and time/frequency resources (decided by RAN1). 
· SI messages are transmitted once or more within non-overlapping SI-windows of a configurable length common for all SI messages pointed out in SIB1.
· The periodicity of SI windows are SI-specific and configured in SIB1.
· Besides UE acquiring Value Tag before RRC connection, paging is used for SI change notification for information that is needed to keep the UE reachable in Idle mode (as for eDRX for LTE). It is FFS if such paging is done only by PDCCH or also includes a paging record. 

· For NB-IoT, per SI-message value tag should be defined in SIB1, similarly to that of eMTC.
· Email discussion triggered on SI, summarize and find “easy agreements”, based on eMTC reuse, and indentify “issues”, mainly based on the tdocs provided to this meeting.

For idle mode procedure:

· Intra-frequency cell reselection is based on ranking.
For UP solution:

· S-TMSI is not used as resume ID

· C-RNTI is assumed to be used as a part of the resume ID.
· From RRC point of view there are two RRC states i.e. RRC_CONNECTED and RRC_IDLE and when NB-IoT UE is given suspend command the UE moves to RRC_IDLE and transitions to RRC_CONNECTED on resume.
· Suspend is performed by the RRC release procedure. 

· Email discussion is triggered to a) summarize required functionality for resume – suspend, b) outline options for how to capture and, if possible conclude 


RAN2 discussed the user plane and agreed as follows:

	For channel mapping:

· The MCH, SL-BCH, SL-DCH and SL-SCH transport channels are not supported and concepts of other transport channels in LTE can be reused as a baseline.
· The MCCH and SBCCH logical channels are not supported.
· The MTCH and STCH logical channels are not supported, and the DTCH logical channel is only supported for user plan solution.

· The uplink channel mapping between logical channels and transport channels in the figure below is used for NB-IoT (same as today for LTE). The notation “UE” is applicable to both LTE and NBIOT. 
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· The downlink channel mapping between logical channels and transport channels in the Figure below is used for NB-IoT.
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· It is FFS how to or if to reflect this in TSes.

For RACH procedure:
· RAN2 expect that a set of PRACH resources (e.g. time, frequency, and preamble sequences) is provided for each coverage level, e.g. a number of preamble sequences for each level.
· The PRACH resources per coverage level are configurable by System Information.
· The UE selects PRACH resources based on coverage level given by a UE DL measurement, e.g. RSRP.

· We assume that we don’t need to support contention free RACH / dedicated preambles for Handover or other reconfigurations in this release. The need for contention free RACH in the future or for other purposes, e.g. PDCCH order is FFS.

· In the SI signalling support it shall be possible to indicate that only a subset of RACH resources are available for contention RACH.

· The MAC will reattempt at a higher coverage level if it does not receive RAR after the allowed number of attempts of a certain level.
· FFS the behaviour at contention resolution failure (need to check).

For DRX:

· Postpone the change to inactivity timer to next meeting

· We confirm that at least the legacy parameters drxStartOffset, longDRX-Cycle and OnDurationTimer are re-used as is for connected mode DRX with value ranges suitable for NB-IoT
· Connected mode DRX configuration parameters for NB-IoT can be included as part of RRC message in MSG 4. 

· We should agree on only one solution, if we can (if not we just use LTE/eMTC behaviour). We will attempt a simple majority decision. Email discussion is triggered accordingly.

For UL scheduling:

· A data volume indication, indicating the data volume for subsequent transmission(s) on SRB or DRB which may not yet be established, can be sent in MSG3. It is FFS if it is always sent or just under certain conditions.

For RLC:

· We confirm that “not supported” means that a NBIOT UE does not need to implement this at all 

· STATUS PDU is triggered in response to a poll bit, and poll bit is set only in case of the last PDU in the transmission buffer (FFS if we consider also PDCP enhancements to ensure that this PDU really is the last PDU in the UE buffer).

· STATUS PDU is triggered in response to missing PDU detection. 

· LTE SR triggers pollPDU, pollBYTE are not supported, t-StatusProhibit FFS. 
· t-PollRetransmit is supported
· Required buffer size need to be determined, value FFS. At next meeting we attempt to agree to a number. 
· maxRetxThreshold is supported.
· We rely on RLC-AM only, for both SRB and DRB.
For PDCP:

· It is FFS if we introduce PDCP TM or not


RAN2 discussed Stage 3 running CRs and agreed the way of drafting the CRs as follows:
	For 36.331:

· The notation “UE” is applicable to both LTE and NBIOT. 

· For discrimination we use the following terminology: “UE in NB-IoT”or “NB-IoT” versus “UE not in NB-IoT”, “non-NB-IoT”.
For discrimination, text can be split into paragraphs, A paragraph beginning with “For UEs in NB-IoT ...” or “For NB-IoT” shall be interpreted as a paragraph applicable to NB-IoT. Case-by-case decision if to integrate or separate.

· We take this approach in general, and we do stage-3 work based on this and an email discussion was triggered on Updated CR for endorsement without ASN.1 for next meeting

For 36.304:

· We attempt to have a general section in 36.304 for NBIOT to describe applicability of “big pieces”.




RAN2#93

Contributions [636]-[781] were submitted to or during this meeting.

RAN2 discussed general matters related to NB-IoT with the following agreements:

	For Stage 2 36.300 running CR:

· input from RAN1 and RAN3 required and the LS was therefore sent in R2-161885.

For multi-carrier operation:

· Way forward on RAN2 aspects of multiple PRB operations in R2-161888

For positioning:

· Positioning may be supported within NB-IOT system. 

· Positioning can be supported by eNB measurments. 

· RAN2 will assume the existing LCS arch. 

· RAN2 assume that some variant of CID could be supported in Rel-13.

· RAN2 assume there is no UE support for RAT-measurements in Rel-13

· No Rel-13 work for this is expected in RAN2. 




RAN2 discussed control plan and agreed as following:
	For RRC procedures:

· SRB1 configuration, MAC configuration, and PHY configuration can be provided in RRC Connection Setup message If they are not signalled explicitly, default values apply (FFS for PHY configration), or for the UP solution: Stored configuration.

· IEs SelectedPLMN-Identity and RegisteredMME are supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the Control plane and the user plane solution.
· The following parameters are not supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the control plane and the user plane solution.
· rlf-InfoAvailable, logMeasAvailable, connEstFailInfoAvailable, logMeasAvailableMBSFN 
· mobilityState
· mobilityHistoryAvail
· rn-SubframeConfigReq
· IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the UL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
· IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the DL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
· At least the following release causes are defined in NB-IoT: others, loadBalancingTAUrequired. This applies to both the control plane and user plane solution.

For UP solution:

·  Introduce one new code point (e.g. rrcSuspend) for the ReleaseCause in RRCConnectionRelease message.
· We will not Introduce a valid time for the stored AS context after RRC is suspended. 
· RAN2 assume that multiplexing of CCCH and DTCH in Msg3 is not supported, meaning that we will not spend time to enable this. 

· eNB provides the NCC in RRC resume (MSG4), 

· We assume that we can fully resume by one transmission, also if it requires reconfiguration, by transmitting both an unsecured and a secured message in the same transmission. 

· Re-keying is not supported at RRC resume, unless SA3 thinks re-keying would happen frequently.

· Reuse the ShortMAC-I used at RRC reestablishment as the authentication token also for resume. 

· UE provides the authentication token in Msg3.
· UE resets the COUNT at RRC resume.
· delta configuration in RRC resume is supported. 
· Introduce the RRC resume reject message. It is FFS if it is a new RRC message or we just reuse the existing RRC message.
· UE replies by a RRC resume complete message (Msg5) to the eNB after resuming the AS context. It is FFS if it is a new RRC message or we just reuse the existing RRC message.
· In case of RRC resume failure, the eNB may send an RRC connection setup, after which the UE does the needed AS-NAS interaction, and UE responds by NAS + RRC connection confirm message.
· The complete security solution is sent to SA3, to give an opportunity for review.

For MSG3:

· For establishment cause:

· We will not use the existing “emergency” or “delaytolerantaccess” cause value for NB-IOT. 

· For NB-IOT we stick to current agreement. For NB-IOT we use: mt-Access, mo-Signalling, mo-Data, mo-ExceptionData

· In our ASN.1 we make sure that the RRS establishment cause is extendible. 
Discussions on Msg3 and Resume ID size without consensus, RAN2 chair will report the situation to RAN plenary and ask for a decision to be made.
For measurement reporting:

· We will not pursue this in Rel-13
For system information:

· The SFN has 10bits (i.e. 10.24s), same length as in LTE, but only the 4 most significant bits of SFN need to be carried in MIB.
· The H-SFN has 10bits (i.e. 2.91h), same length as in Rel-13 LTE. 

· We assume that H-SFN is sent in SIB1. FFS if some part need to be sent in MIB. 
· Update of H-SFN do not impact the value tag.

· The value tag for system information, systemInfoValueTag, (which is sent in MIB) is defined as an INTEGER (0..31) (the same as in LTE and eMTC).
· The schedulingInfoSIB1 for NB-IoT is defined as an index-based approach (similarly to eMTC); details are left FFS (e.g. index range and information that would indicate).
· We include a 1 bit in MIB for indicating AC activation/deactivation.
· To take as baseline legacy BCCH modification period range, i.e. up to 40.96s; the extension of this range is left FFS until RAN1/2 further progress on their SIB design. BCCH modification excludes changes to MIB and SIB1. 

· The range of the NB-IoT SI window length is different and extended in comparison to Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
· The range of the NB-IoT SI period lengths is different and extended in comparison to legacy and Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
· To define the SI value tag (in MIB) validity time fixed to 24h in NB-IoT design.
· The principles for Update and the related UE assumptions for how the UE detects SI change using both the MIB Value tag and the SI short Value tags is exactly as for eMTC.

· RAN2 assumes that the time over which SIB1 cannot change may need to be extended compared to eMTC. 

· We asume that the period when SIB1 cannot change for L1 rx accumulation can be fixed in the specification. 

· SIB1 contains information that the UE needs for suitability check of a cell. 

· SIB2 etc contains information that the UE needs when camped on a cell.
· To consider the following points related to the SI notification through paging:
· UEs, using DRX cycle that is greater than the BCCH modification period, do not use the systemInfoModification (which might be sent in paging) to know about changes of the SI message while in RRC_IDLE.
· UEs, using DRX cycle that is smaller or equal to the BCCH modification period, do use the systemInfoModification (which might be sent in paging) to know about changes of the SI message while in RRC_IDLE.

· Take as a baseline that the same definition as for eDRX applies for NB-IoT, which is captured in the endorsed CR to 36.331 as "If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod X = 0". 

· X = 1024. 
· We confirm that The changes of AC barring information sent within SIB-AC are not indicated to the UEs. The network only indicates when scheduling information of SIB-AC is included in SIB1 (i.e. through a change of the system information value tag sent in MIB or through the systemInfoModification sent in paging).

· We call the NB-IOT AC feature “Access Barring” (AB).

· Not to define any barring time in the AS level and leave it up to higher layers when to re-initiate an RRC connection establishment. 
· The ac-BarringInfo and eab-Param-r11 are not used for NB-IoT SI, although we expect the eab-Param is (almost) identical to what we need.

· The SIB(s) to be considered for NB-IoT:

· SIB1-nb - Cell access/selection, other SIB scheduling

· SIB2-nb - radio resource configuration information

· SIB3-nb - Cell re-selection information for intra-frequency, inter-frequency

· SIB4-nb - Neighboring cell related information relevant for intra-frequency cell re-selection

· SIB5-nb - Neighboring cell related information relevant for inter-frequency cell re-selection

· SIB16-nb - GPS time and UTC info (we can reuse the LTE SIB16). 
· SIB14-nb - Access barring
· The IE tdd-Config is not needed for Rel-13 NB-IoT.
· NB-IoT features introduce for FDD only UEs should be kept optional in ASN.1 to allow for future introduction of TDD NB-IoT support later. 

· We will not have intraFreqBlackCellList or similar or cellSelectionInfo-v1130 for NB-IOT

· We leave it to RAN1 if the DCI with SI change indication can also be used to schedule a paging message.

· For idle mode procedures:

· Ranking based mechanism is supported for inter-frequency cell reselection for NB-IOT.
· Inter-frequency mobility based on priority is not supported
· To introduce redirection information in a RRC Dedicated message 

· RRC connection release / suspend will include redirection information.
· UEs supporting NB-IoT supports the maximum coverage enhancement level (this can be revisited if there is justification). 

· NB-IoT supports RSRP. 

· It is FFS if NB-IoT supports RSRQ measurements.
· In NB-IoT the selection criteria S is fulfilled when both Srxlev > 0  AND  Squal > 0 (Squal is FFS).
· Qrxlevminoffset and Qqualminoffset are not supported in NB-IoT.
· Qoffsettemp and the related fucntionality is supported in NB-IoT. Small simplification could be considered, based on proposal this meeting.  

· In NB-IoT the cell suitability criteria S is defined as:
Srxlev = Qrxlevmeas – Qrxlevmin - Qoffsettemp – Pcompensation (FFS)
FFS: Squal = Qqualmeas – Qqualmin – Qoffsettemp
· It is FFS if we introduce a default value and an option to broadcast a single value for Qoffsetfreq to be used for all inter-frequencies (revisit after disc on cell reseelction). 

· NB-IoT supports cell specific offsets for intra-frequency, but not for inter-frequency. 
· NB-IoT supports a separate measurement threshold for intra-frequency and inter-frequency measurements (i.e. SIntraSearch and SnonIntraSearch).

· The UE is not required to perform intra-frequency measurements when the serving cell is above the intra-frequency measurement threshold.
· The UE is not required to perform inter-frequency measurements when the serving cell is above the inter-frequency measurement threshold.
· It is FFS if NB-IoT supports a default value for the measurement thresholds (i.e. SIntraSearch and SnonIntraSearch).
· NB-IoT supports the intra-frequency cell reselection indicator (intraFreqReselection) which is used when the cell is barred. 
· For the sake of updating 36.304 for NB-IOT: 

· RAN2 assumes that NB-IoT supports higher priority PLMN search.

· RAN2 assumes that NB-IoT supports manual mode PLMN selection.
· LS in R2-161945 sent to SA1, CT1, CT5 asking to extend the value range of period for search for higher priority PLMN
For paging:

· From signalling point of view we assume that eDRX is optional. 

· One Frame is still assumed to be 10ms. 

· SFN Range of LTE is reused

· HSFN is incremented when SFN wraps around 

· HSFN Range of LTE is reused 

· The maximum paging eDRX cycle of the UE is 1024 hyperframes. 
· It if FFS if the paging DRX cycle in NB-IoT is (e.g. 5.12s, 2.56s).

· Reuse the LTE approach for paging frames and paging occasions, i.e., the paging occasion as computed in LTE Rel-12 is used as the starting point for repetitions. 

· Keep the IMSI and S-TMSI as the UE identifiers for paging, i.e. the same size as in LTE for the Identities.
· It is FFS if the FDD configurations for paging subframe locations are the same as LTE FDD. 
· LS in R2-161943 sent to RAN1 asking which subframes that may be available for paging. 
· The Paging Occasion refers to the starting sub-frame of the NB-PDCCH repetitions.

· Following eMTC principles, we assume that there is a broadcasted configuration that helps the UE to receive paging on different Coverage levels. The configuration is specified by RAN1. 

· RAN2 assumes that the Paging message from MME to eNB does not include the short DRX cycle length.
· RAN2 assumes that NB-IOT paging can use the same eDRX paging information (e.g. eDRX cycle, e.g. PTW) over S1 as LTE.
· It is FFS if we need to change the calcuation of the start offset of the PTW (first paging occasion of the PTW) within a Hyper Frame (HF) to achieve more uniform distribution based on UE ID. 
· LS in R2-161948 sent to RAN3, SA2, including also previous agreements on all information signalled between MME-eNB and short DRX assumption.

· NB-IoT supports paging multiplexing, i.e. paging multiple UEs at the same time, i.e. schedule multiple paging records in one paging message.
· The UE monitors the NB-PDCCH with the P-RNTI for paging.
· Paging capability proposed in R2-161142 is not pursued in Rel-13.



RAN2 discussed the user plane and agreed as following:
	For Random Access:

· Only Contention based RACH is supported in NB-IoT. We may revisit this if contention free RACH is found needed for positioning. 

· RAN2 assumes that PDCCH order is supported for DL data arrival (and the agreement above is applicable)

· Preambles (RACH resource) classification according to coverage levels in eMTC is reused in NB-IoT. UE selects a preamble group according to its coverage level. (this is not intended to prevent further fucntionality, e.g. having more resrouce pools for other purpose). 
· Global PREAMBLE_TRANSMISSION_COUNTER and per coverage level PREAMBLE_TRANSMISSION_COUNTER_CE are used for NB-IoT.

· If we have power ramping (RAN1), Global PREAMBLE_TRANSMISSION_COUNTER is used to achieve power ramping for the received target preamble power.
· MAC contention resolution timer for NB-IoT is configured per-CEL.
· Higher end of Range of MAC contention resolution timer for NB-IoT should be extended compared to LTE (considering e.g. PUSCH/PDCCH/PDSCH repetition number, single tone PUSCH, etc). 

· We will consider removeing some values in the lower end of Range of MAC contention resolution timer for NB-IoT compared to LTE (values that does not work for NB-IOT even in good coverage). 

· If the Contention Resolution is considered not successful the UE should continue in the same PRACH CE level to proceed to the transmission of preamble.

· For NB-IoT, we expect RA response window length should be extended (a lot) compared to Rel-12 LTE.
· The system frame index of the first radio frame of the specified PRACH should be considered in the RA-RNTI calculation.
· RA-RNTI calculation formula may be defined as follows (FFS):
·  RA-RNTI=1+t_id + 10*freTone_id + k1*(SFN mod (W/10)), with the Code information in the RAR, OR

·  RA-RNTI=1+t_id+10*(SFN mod (W/10), with the Tone information in the RAR,

Where: 
·  t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10) within an attempt, 

· freTone_id is the index of the specified frequency resource location within that subframe, in ascending order of frequency domain (the range of freTone_id can be configured, e.g. 0≤freTone_id <12, if 15kHz Single Tone is used), 

· SFN is the index of the first radio frame of the specified PRACH, 

· W is RAR MAX window size (in subframes).
· K1 depends on the number for freq tones. 
· The RACH Backoff mechanism is introduced in Rel 13

· The RACH Back off mechanism is based on MAC BI. 

· Limited changes to the mechanism like reduction of the MAC BI size from 4 bits to other value, and corresponding changes to range can be considered if needed and time allows.

For support for UL scheduling

· Volume indication can be sent in msg3 for NB-IoT.
· Common volume indication mechanism should be designed for solution 2 and solution 18.
For HARQ:

· Adaptive and asynchronous HARQ is used for both uplink and downlink (except for transmissions within a bundle). We understand that R1 has already agreed this. 
· It is FFS if after a downlink assignment has been received on the NB-PDCCH the UE is not required to monitor the NB-PDCCH again until after the HARQ feedback has been transmitted.
· It is FFS if after a uplink assignment has been received on the NB-PDCCH the UE is not required to monitor the NB-PDCCH again until after the NB-PUSCH transmission.
· RAN2 assumptions Based on ran1 agreements:

· Scheduling information for both downlink and uplink data is transmitted on a downlink physical control channel denoted NB-PDCCH. The scheduled uplink and downlink data is transmitted on shared data channels denoted NB-PUSCH and NB-PDSCH respectively. 

· NB-IoT supports only cross-subframe scheduling and no same-subframe scheduling.

· The transmission duration in number of sub-frames for the NB-PDCCH, the NB-PDSCH and the NB-PUSCH is variable. 

· The transmission duration in number of sub-frames is semi-static for the NB-PDCCH and is indicated for the NB-PDSCH/NB-PUSCH as part of the scheduling information transmitted on the NB-PDCCH. 

· The start time of the NB-PDSCH/NB-PUSCH relative to the NB-PDCCH is signaled as part of the scheduling message.

· HARQ feedback information for downlink data is sent on on the UL (Phy channel FFS). HARQ feedback information for uplink data is sent on NB-PDCCH.
· UL HARQ re-transmissions should not be triggered by absence of HARQ feedback on the NB-PDCCH.

· The HARQ re-transmissions in both downlink and uplink are asynchronous. 

For RLC:
· Not to specify the restriction in spec unless RLC specific restriction (which is RRC uncontrollable) is foreseen.
· There should be some general statement that can guide an implementor to understand the applicability to NB-IOT.
· Confirm that RLC AM functionality, including in-sequence delivery and duplicate detection, as specified in 36.322, is applicable to NB-IoT.
· Confirm that RLC re-segmentation is supported in NB-IoT.
· Confirm that RLC re-establishment is supported for the UP solution but is not required for the CP solution in NB-IoT (to be clear by RRC). 
· Confirm that PDCP re-establishment is supported in NB-IoT for the UP solution but is not required for the CP solution in NB-IoT.
· Use different default values based on coverage level for the t-PollRetransmit timer for NB-IoT. 

· We expect that the following is possible: if there is a poll, this poll will also be “accompanied by” an UL grant and the UE can use this UL grant to transmit a Status Report, and thus the UE does not need to generate a Schedulng request for such status report transmission.

· We assume that the Logical Channel SR prohibit timer can be used to enable this, so that the UL grant is not delivered after the UE has started executing scheduling request, and this timer is supported for NB-IOT

· This timer is a mandatory capability for NB-IOT UEs. 



RAN2 discussed the running CRs and agreed as following:
	General:

· 
2 week email discussion on all CRs to capture agreements from this meeting and proivde an endorsed CR to RAN for information. Rapporrtuer may continue email discussion on resolving open aspects.

· 
ASN.1 process will be discussed is a separate email discussion and then be treated in the joint session at RAN2#93bis.
· Email discussion on CR for 36.300 (Huawei)

· Email discussion on CR for 36.331 (Huawei)

· Email discussion on CR for 36.304 (Nokia)

· Email discussion on CR for 36.321 (Ericsson)

· Email discussion on CR for 36.322 (NTT Docomo)

· Email discussion on CR for 36.323 (Qualcomm)

· Email discussion on CR for 36.302 (Huawei)

· Email discussion on CR for 36.306 (Ericsson)




RAN3#NB-IoT Adhoc

Contribution [782]-[836] were submitted to or during this meeting.
RAN3 discussed the LS from ISO/IEC/JTC1/WG10 in R3-160022, concluded that chairman will report to RAN that the LS is RAN task.
For Control Plane CIoT EPS optimization:

· It was agreed that no changes are needed to support the use of DOWNLINK NAS TRANSPORT to establish the UE-associated logical S1 connection;

· RAN3 discussed the S1-AP differentiation of ‘signalling’ from ‘data via MME’, sent LS in R3-160135  to SA2 and CT1 to ask if there are S1 protocol impacts due to carrying data and signalling over NAS;

· RAN3 discussed the UE Radio Capability handling, and it was considered that it is pending to RAN2 progress.

· RAN3 discussed the Context Release after DL Data transmission, sent LS to SA2 in R3-160140  to ask for guidance;

· RAN3 discussed the multiple NAS PDU transmission without downlink data, and sent LS to SA2 in R3-160142 o ask for clarification about if the scenario is valid.

For User Plane CIoT EPS optimization:

· Stage2 and stage3 baseline CRs were endorsed in R3-160143, R3-160144 and R3-160145;

· It was agreed to introduce new Class1 procedures to support suspend and resume procedures;

· It was agreed that “the IE which will be agreed in UE Context Release Completed concerning Paging optimization (e.g. Cell List, CEL, …) will be included in the suspend procedure;

· RAN3 discussed how does the eNB know the difference between legacy UP and NB UP in order to be allow to triggered a suspend, sent an LS in R3-160147 to RAN2 and SA2 to clarify two questions;

· RAN3 discussed the admission control during resume procedure, it was clarified that the E-RAB failed list is not needed for NB-IoT, FFS for others;

· It was agreed that functionality to resume a connection with an eNB different than where the connection was suspended should be supported in specification (UE impact pending to RAN2);

· It is FFS which message to carry TAU in case the UE context was suspended;

· RAN3 discussed UE Radio Capability handling, and questioned about if the UE capability changes.

For Common Part

· RAN3 discussed the Paging Type in Paging message, it is pending to RAN2 if the NB IoT capability is indicated in the UE radio capability for paging IE;

· RAN3 discussed the switch between CP and UP and legacy, pending to SA2;

· RAN3 discussed the new cause value mo_exception, there is no agreement to introduce new overload action, pending to RAN2/CT1;

· RAN3 discussed the RAT Type in UL NAS Transport message, further clarification of the usage is needed;

· RAN3 discussed the eNB and MME capabilities exchange, it was clarified that OAM is always possible, and there is no agreement on signalling solution yet.

RAN3#91

The contributions [837]-[889] were submitted to or during this meeting.
RAN3 reviewed the LS R3-160496 from RAN2, after the review in RAN3, it was agreed that Huawei to contact the RAN2 Rapporteur to update several aspects in the enclosed CR.

For Control Plane CIoT EPS optimization:

· Stage2 and stage3 baseline CRs were endorsed in R3-160508, R3-160547 and R3-160548;

· RAN3 discussed the Release procedure, it was clarified that the eNB behavior after receiving UE context release command is refers to SA2 specification TS23.401. Correction is expected in SA2 without LS out from RAN3, and addition correction might be seen in RAN3 later, if needed;

· RAN3 discussed the multiple UL NAS PDU transmission without DL Data, SA2 confirmed that the scenario is valid, RAN3 agreed to introduce a new class 2 procedure ”Connection Establishment Indication procedure” to establish S1 UE connection after initial UE message;

· RAN3 discussed the UE radio capability handling, related solutions were introduced in the endorsed stage2 and stage3 CRs, marked as pending to RAN2.

For User Plane CIoT EPS optimization:

· Stage2 and stage3 baseline CRs were endorsed in R3-160509, R3-160549, R3-160550 and R3-160161;

· RAN3 discussed the Resume failure case, and agreed to introduce a Failure message for the Resume procedure;

· It was agreed to not support HeNB in this release;

· It was agreed to introduce Bearer Type in the E-RAB SETUP REQUEST message;

· It was agreed to remove the FFSs regarding E-RABs Failed To Resume;

· The Information on Recommended Cells and eNBs for Paging and Cell Identifier and Coverage Enhancement Level IEs were introduced in UE CONTEXT SUSPEND REQUEST message;

· It is FFS whether a NAS transport procedure is allowed to resume a suspended connection. In case it is allowed to resume a connection with a NAS transport procedure it is FFS whether the INITIAL UE MESSAGE or the UPLINK NAS TRANSPORT shall be used to resume the suspended connection;

· RAN3 discussed the Retrieve UE Context procedure, and it was agreed to introduce new class1 procedure over X2 interface, the inclusion or definition of UE Security Capabilities IE, AS Security Information IE, UE History Information from the UE IE, UE History Information from the UE IE and Resume ID in the procedure are FFS;

· The new Radio Network Layer Cause “UE Context established in another eNB” is FFS.
For Common Part

· Stage3 baseline CR was endorsed in R3-160526.
· RAT Type was introduced in Initial UE message, marked as FFS;

· It was agreed to introduce mo-ExceptionData in S1AP RRC Establishment Cause IE;

· There was no agreement to consider new cause in overload procedure, pending to RAN2 progress;

· There was no agreement to introduce RAT Type in S1 PAGING message and UL NAS TRANSPORT message;

· There was no agreement to introduce signalling solution to provide MME capability to the eNB via S1 setup procedure.
RAN4 NB-IoT AH
Contributions [890]-[982] were submitted to or during this meeting.
RAN4 agreed TR skeleton for NB-IoT [914]. Text proposals for TR 36.802 were discussed and endorsed following:

· TP for Work item objective and Operating bands

· TP for coexistence simulation cases

· TP for coexistence simulation methodology

· TP for coexistence simulation assumptions
RAN4 discussed co-existence study and endorsed following:

· Way forward on how to apply ACLR and ACS on coexistence study for standalone case [962]
· Way forward on interference modeling for in-band and guard-band [964].

RAN4 studied LS related topics and endorsed following:

· Reply LS on power boosting in-band and guard-band operation for NB-IoT [946]. 

· LS on channel raster for NB-IoT [959] .

RAN4 discussed requirements on BS/UE RF and agreed following:

	· BS requirements

· Same BS Types as LTE:

· Wide Area top priority

· Home Area down prioritized

· Transmitted signal quality:

· Same as LTE

· DL RS power: tbc with RAN1 outputs

· Unwanted emission when in/guard band

· Same as LTE 
· operating bands and channel arrangements
· Use TS 36.101 for NB-IOT UE RF requirements

· Assign suffix F for NB-IOT sub-clauses 

· Re-use existing E-UTRA band definition for NB-IOT. NB-IOT clause list appropriate bands and refers back to E-UTRA band definition clause.

· Note that this does not mean precluding defining bands specific to NB-IoT.

· For Standalone operation NB-IOT UL and DL channel bandwidth is 200 kHz for both single tone and multitone.

· Guard band operation UL channel BW is 200 kHz, DL BW FFS

· In band cases are FFS for both ul and dl

· Channel spacing for standalone NB-IOT is 200 kHz

· In and guard band cases are FFS.

· Channel raster for in, guard and standalone NB-IOT is 100 kHz

· E-UTRA Channel numbering is FFS.

· E-UTRA Tx-Rx frequency separation is used for standalone NB-IOT

· In and guard band cases are FFS. 

· UE transmitter characteristics
· At least Maximum output power classes 3 (23 dBm) is specified for NB-IOT.

· Power class 5 can be discussed in the next meeting.

· Minimum output power is specified to be -40 dBm over NB-IOT channel bandwidth

· for UE that supports multitone,  this is defined for fully allocated channel. 

· For UE that supports single tone, it is FFS. 

· Transmit Off power is specified to be -50 dBm over NB-IOT channel bandwidth 

· for UE that supports multitone,  this is defined for fully allocated channel. 

· For UE that supports single tone, it is FFS. 

· Frequency error is specified to be [±0.1] PPM observed over a period of one time slot compared to the carrier frequency received from the NB-IOT BS

· NB-IOT UE to UE co-ex clause refers back to E-UTRA requirement

· Occupied bandwidth shall be less than NB-IOT channel bandwidth i.e. 200 kHz

· Follows the decision on NB-IOT channel bandwidth discussion 

· E-UTRA General ON/OFF time mask can be re-used for NB-IOT 

· E-UTRA Absolute power tolerance requirement can be re-used for NB-IOT

· E-UTRA Relative power tolerance requirement can be re-used for NB-IOT

· E-UTRA Aggregate power control tolerance requirement can be re-used for NB-IOT

· E-UTRA QPSK EVM requirement 17.5% can be re-used for multitone Unrotated QPSK NB-IOT 
· UE receiver characteristics
· Receiver spurious emissions: reuse the existing requirements


RAN4 discussed requirements on cell selection and agreed following:

	· Cell selection requirement

· Requirement for initial cell selection shall not be specified.


RAN4 discussed requirements on cell reselection and agreed following:
	· Cell re-selection requirement

· Requirement for cell reselection comprises at least:

· Measurement and evaluation of serving cell, 

· Cell identification time of target cell,

· Measurement period of target cell

· Evaluation time of target cell

· Any additional requirement, if identified, is not precluded.

· Detail requirements for each part above are FFS.
· Whether RAN4 is to define requirement to cover the exception report scenario is FFS


RAN4 discussed measurement and mobility and agreed following:
	· Measurements and mobility

· RAN4 is to identify the types of signals that are feasible for RRM measurements in RRC_IDLE state.

· RRM measurement performance is to be studied for each deployment type (in-band, guard-band, stand-alone) independently and the corresponding requirements shall be defined accordingly for NB-IoT UEs in RRC_IDLE state. 

· RAN4 is to analyse the impact of deployment type on the cell reselection procedure/requirements for NB-IoT UEs in RRC_IDLE state. 
· Measurement accuracy is to be considered for RRM measurements in RRC_IDLE state

· RAN4 will not define measurement reporting requirements for mobility. 
· Radio link monitoring


RAN4 discussed radio link monitoring and agreed following:
	· RAN4 is to identify the types of signals that are feasible for RLM requirements.


RAN4#78

Contributions [983]-[1091] were submitted to or during this meeting.
RAN4 agreed TR 36.802 V 0.1.0 for NB-IoT[1042]. Text proposals for TR 36.802 were discussed and approved following:

· TP on BS output power for NB-IoT

· TP on transmitted signal quality for NB-IoT

· TP to TR: NB-IoT EVM study

· TP to TR: NB-IOT receiver characteristics

· TP to TR: NB-IOT transmitter characteristics

· TP to TR: NB-IoT Maximum input level

· TP to TR: NB-IOT operating bands and channel arrangements

· TP on NB-IoT power boosting for in-band and guard band operation
· TP on NB-IoT UE minimum and OFF power

RAN4 discussed co-existence study and approved following:

· WF on Coexistence Standalone [1066]
· RAN4 finalized co-existence study on standalone with the conclusion that NB-IoT can coexist with GSM, UMTS and LTE.
· Way forward on simulation for in-band and guard-band [1058]
RAN4 discussed requirements on BS/UE RF and agreed following:
· Two candidates of UE SEM were approved as the inputs to study UE MPR [1052] 
· The power tolerance requirements are initially discussed and the way forward was approved in [1067]
· BS unwanted emission requirement for NB-IoT was agreed except standalone BS ACLR is FFS and for CBW=1.4/3/5 MHz NB-IoT operation in guard band is FFS [1063]
· WF on BS receiver requirements for NB-IoT [1050]
· MSR RF requirement for NB-IoT [1051]
RAN4 approved the simulation assumptions for RRM requirements for NB-IoT in R4-161293.

RAN4 discussed requirements on various aspects and agreed following:

	· Cell search
· RAN4 is to study the cell identification independent of any latency requirement for exception reporting.

· Measurements:
· RAN4 is to study RRM measurement performance using following options:

· Option 1: Measurement based on NB-RS signals

· To be used as simulation baseline only. 
· Option 2: Measurement based on synchronization signals (e.g. NB-SSS) 

· provided that NB-SSS are available for measurement 

· Option 3: Measurement based on combination of NB-RS and NB-SSS.

· provided that NB-SSS are available for measurement

· Other options are not precluded 
· Radio link monitoring:
· RAN4 is to study RLM performance of NB-IoT UEs using following options: 
· Option 1: Measurement based on NB-RS signals


· To be used as simulation baseline only. 
· Option 2: Measurement based on synchronization signals (e.g. NB-SSS) 

· provided that NB-SSS are available for measurement 

· Option 3: Measurement based on combination of NB-RS and NB-SSS.

· provided that NB-SSS are available for measurement

· Other options are not precluded

· RAN4 is to study whether the existing RLM procedure can be reused for NB-IOT. 

· Random access
· RAN4 is to investigate whether the legacy random access requirements is impacted for NB-IOT, e.g. due to the NB-IOT 3.75 KHz and 15 KHz subcarrier spacing

· UE transmit timing requirements: 

· RAN4 is to study the UE transmit timing for NB-IOT due to 180 KHz bandwidth.

· UE measurement capability

· RAN4 is to discuss at next meeting UE measurement capability, i.e. number of inter-frequency carriers for which RAN4 requirements are defined. 

· For long DRX in NB-IOT, RAN4 is to investigate whether the eDRX requirements can be reused. 
· RAN4 is to investigate if there is any impact on paging interruptions.
· RAN4 is not to define any requirements for power saving mode. 
· RAN4 is to discuss the minimum number of intra-frequency neighbor cells the NB-IOT UE is able to monitor. Following options have been proposed:
· Option 1 (R4-160987):
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· Other options are not precluded.

· For the above proposals, if companies are using different definitions on physical layer design this should be indicated. 



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
· Supported transmission schemes and number of narrowband antenna ports
NB-PBCH and NB-MIB
· Resource mapping, rate-matching, repetition, etc. of NB-PBCH

· NB-MIB total bits size

· Contents of NB-MIB (how the fields are defined is an open issue)

· Starting OFDM symbol for in-band

NB-PDCCH

· CCE definition for NB-PDCCH

· Aggregation levels are 1 and 2 only

· Resource mapping of CCEs

· Available OFDM symbols, puncturing, etc. for NB-PDCCH

· Blind decoding candidate limits per subframe

· There is USS and CSS, with no need for UE to monitor both simultaneously

· Search space relations for RAR, Msg3 re-transmission, and Msg4.

· Multiplexing with NB-PDSCH and other NB-PDCCH

NB-PDSCH

· Principles of NB-PDSCH resource mapping

· Scrambling, 24-bit CRC, TBCC

· Only QPSK supported for NB-PDSCH

· No redundancy versions

· No sub-PRB resource allocations

· Number, adaptivity, and asynchronous type of DL HARQ processes

· Maximum DL TBS

NB-PSS, NB-SSS, and channel raster
· Resources used for NB-PSS and NB-SSS

· NB-PSS ZC sequence length 

· Channel raster for all operation modes

· UL/DL frequency separation is RRC configurable

Downlink narrowband reference signals

· Downlink narrowband reference signal design
· Cases when UE may assume relationships between CRS and NB-RS

NB-PUSCH

· Resource unit definitions for NB-PUSCH

· UL frame structure details

· Initial list of supported modulation schemes (others are FFS)

· Number, adaptivity, and asynchronous type of UL HARQ processes

· Supported UCI types

NB-PRACH and random access
· NB-PRACH is preamble based

· NB-PRACH subcarrier spacing, cyclic prefixes, numbers of repetitions supported

· NB-PRACH single-subcarrier frequency hopping operation 

· NB-PRACH power ramping principles

· Supportable Msg3 size

· Physical layer principles of Msg3 transmission

Multi-carrier NB-IoT

· Multi-carrier NB-IoT operation principles
RAN2
· Positioning work in RAN2
· Fundamental Intra/Inter-frequency Cell (re)selection and load balancing principles
· Multi-PRB operation principles
· Solution 2 principles 
· Common RRC control messages design
· Fundamental System information mechanism
· Fundamental paging mechanism
· Fundamental DRX mechanism
· Fundamental HARQ mechanism
· Fundamental UL scheduling mechanism
· RLC simplification and PDCP simplification principles
RAN3

· S1AP Connection Establishment Indication procedure introduced in Control Plane solution.
· S1AP UE Context Suspend and UE Context Resume procedures introduced in User Plane solution.

· X2AP Retrieve UE Context procedure introduced in User Plane solution.

RAN4
Co-existence study

· co-existence study on standalone

Frequency bands and channel arrangement
· Operating bands
· Channel bandwidth for standalone

· Channel arrangement
BS RF requirements 

· Base station output power
· Output power dynamics
· Transmitted signal quality
· Unwanted emission mask except NB-IoT operation in guard-band for CBW = 1.4/3/5 MHz
UE RF requirements 

· EVM

· OFF power

· Minimum power for fully allocated channel case
· NB-IOT UE to UE co-existence

· General ON/OFF time mask
· Maximum input level
· Receiver spurious emissions
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 open issues include completing the design for:
NB-PBCH and NB-MIB

· Bit encoding of fields in NB-MIB

System information transmission
· SIB1 period, repetitions, exact subframes, modification period
· Physical layer details of other SIBs
NB-PSS and NB-SSS

· NB-PSS root sequence indices

· NB-SSS length, and whether multiple root sequences are used or a binary scrambling code

NB-PDCCH
· Assignment of aggregation levels and repetition levels to search spaces
· Search space starting subframes

· DCI formats details
NB-PDSCH
· MCS and TBS tables
· Resource mapping to more than one subframe

NB-PUSCH

· Finalization of supported modulation schemes and phase rotations
· MCS and TBS tables

· Mapping to resource units, rate-matching, scrambling, etc.
· UL narrowband DM-RS, including sequence, resources, and phase rotations

Uplink control information
· ACK/NACK transmission resources and indication
· Whether/how to support aperiodic CQI reporting
· If supported, contents of an aperiodic CQI report
· Whether to multiplex UL-SCH with UCI

NB-PRACH
· Preamble design
· NB-PRACH resource configuration information
Measurements
· Support of measurements, and what they are based on (e.g. NPSS, NSSS, NB-RS, etc).

Multi-carrier NB-IoT operation

· Locations of configured PRB for unicast, especially which combinations to allow, i.e. in-band+in-band, in-band+guard-band, etc.

RAN2 open issues include:
· MSG3 size and contents
· Access class barring remaining issues
· Detailed system information contents, window size, modification period

· Stage 3 CP solution 

· Stage 3 UP solution, especially the resume ID design
· Stage 3 Random Access and Paging procedures
· Cell (re)selection thresholds and criteria design
· NAS timers extension 
· Radio link failure handling
· UE capabilities 
· Stage 2 CR finalization
· Stage 3 CRs finalization including specific value ranges for various timers, parameters
· RAN3 open issues include:

· Control Plane solution: UE Radio Capabilities related procedure is pending to RAN2 progress.

· User Plane solution: It is FFS whether a NAS transport procedure is allowed to resume a suspended connection. In case it is allowed to resume a connection with a NAS transport procedure it is FFS whether the INITIAL UE MESSAGE or the UPLINK NAS TRANSPORT shall be used to resume the suspended connection. 
· User Plane solution: the inclusion or definitions of several IEs in Retrieve UE Context procedure are FFS
· RAN4 open issues include:
Co-existence study

· Co-existence study for in-band and guard-band
Frequency bands and channel arrangement
· Channel bandwidth for in-band and guard-band

· EARFCN
BS RF requirements 

· ACLR

· Transmitter intermodulation
· Unwanted emission requirement for CBW = 1.4/3/5 MHz NB-IoT operation in guard-band
· Receiver characteristics
UE RF requirements

· UE Power Class

· Power control tolerance
· Minimum power for partial allocation

· Output RF spectrum emissions
· Reference sensitivity
· ACS

· Blocking
UE RRM requirements

· UE cell reselection

· RRM measurement
· Radio link monitoring
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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