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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-151931
	RP-152284
	25%
	March 2016
	0%
	September 2016

	71
	RP-160183
	RP-160656
	75%
	June 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:


100 %







RAN4 Perf. part:

0 %








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:

100 %










RAN WG2:

100 %











RAN WG3:

100 %











RAN WG4:

100 %











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-160617 endorsed by RAN #71
	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-160617
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 #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	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
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	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
	97
	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 #2
Contributions [1] – [271] were submitted to this meeting.

RAN1 discussed NPBCH and NB-MIB with the following agreements and working assumptions:

	· Agree Alt. 2 in R1-162020
· R1-162021 is agreed
Agreements:

· The MIB payload size for all operation modes is the same.
· The exact size should be decided by RAN2 but should be no more than 34 bits without CRC
· The interpretation of the bits depends on the operation mode
· For inband with the same PCI indicator set to false, number of LTE CRS antenna ports is signaled using one bit, i.e., either the same as number of ports used by NB-RS or 4. 
· For inband with the same PCI indicator set to false and guardband, the raster offset is signaled using two bits for {2.5,-2.5,7.5,-7.5}
Working Assumption: 
· Use 2 bits in MIB to indicate the two LSB of HyperSFN 

· This working assumption need to be confirmed by RAN2




RAN1 discussed NPDCCH with the following agreements and working assumptions:
	Agreements:

DCI content: 

· Number of repetitions of NB-PDCCH:

· 2 bits (except for CSS for paging)

· 3 bits for CSS for paging

· Scheduling delay between end of NB-PDCCH transmission and start of data transmission:

· 3 bits for NB-PDSCH (except for CSS for paging)

· 0 bits for paging

· 2 bits for NB-PUSCH

· Values are FFS. 
· 5 bits in UL grant are used to jointly indicate the subcarrier number and starting subcarrier for NB-PUSCH transmission with 15 kHz subcarrier spacing. The total number of valid NB-PUSCH allocations for {12, 6, 3, 1} tone transmission formats and 15 kHz numerology is the sum of
1. One allocation of all 12 tones: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

2. Two non-overlapping allocations of 6 tones: {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}

3. Four non-overlapping allocations of 3 tones: {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and {9, 10, 11}

4. Twelve non-overlapping single-tone allocations: {0}, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}, {9}, {10}, {11} and {12}

· 6 bits in UL grant are used to indicate the subcarrier index for NB-PUSCH transmission with 3.75 kHz subcarrier spacing (48 non-overlapping single-tone allocations).

· The set of options for the max number of repetitions in an NB-PDCCH search space is the same for all search spaces

· Rmax is from: {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}

Start of PDCCH search space: 

· Signalled by RRC with 3 bits for each search space except for CSS for paging

Working Assumption: 

· At least for UEs in extreme coverage (FFS how the UE knows its coverage level for the purpose of knowing which gap configuration applies, if any), for transmission in downlink which requires large number of repetitions, DL gaps can be introduced during the repetitions of NPDSCH and NPDCCH

· Note: During a DL gap, UEs other than those configured with the particular gap can receive their NPDSCH and/or NPDCCH 

· Gap configuration is provided by SIB signaling

· Configuration information is composed of a subset of the following: 

· Gap enable/disable, Gap starting point (periodicity, offset), Gap size, number of Gaps for Rmax repetitions

· Exact subset is FFS.

· FFS how many gap configurations are needed

· For a given UE, the subframes designated as DL gap are treated as invalid DL subframes for the given UE

· Invalid subframe means: When overlapping with a DL gap, PDCCH and PDSCH repetitions are FFS (until RAN1#84bis)

· either postponed to the next valid DL subframe 

· or skipped

· Note that these gaps do not apply in Idle Mode. 
· Note that this does not impact downlink-uplink timing relationships

The following was agreed by email correspondence after the meeting:

· “FFS how the UE knows its coverage level for the purpose of knowing which gap configuration applies, if any”
· For RACH Msg2 and Msg4, the UE knows its gap configuration according to R_NPDCCH_max configuration of the CSS for Msg2 (i.e., RAR) transmission. This is also the default gap configuration for DL transmission after Msg4.

· For DL transmissions after Msg4, the UE knows its gap configuration according to the UE-specific R_NPDCCH_max configuration. In case there is no R_NPDCCH_max configuration, the UE uses the default gap configuration.

· “Exact subset is FFS”

· The subset is: {Gap starting point periodicity, Gap size}.  

· Gap configuration provides indication on if the DL transmission gap is enabled or disabled.

· Gap starting point is defined over absolute subframe number.

· “FFS how many gap configurations are needed”

· At least one threshold X1 is defined, and correspondingly one gap configuration can be signaled for R_NPDCCH_max >= X1;

· Decide till RAN1#84bis if a second threshold X2 is defined, and correspondingly a second gap configuration can be signaled for X1 > R_NPDCCH_max >= X2.




RAN1 discussed NPDSCH with the following agreements:

	Agreements:
· CW for NB-PDSCH can be mapped to multiple subframes

· 8 numbers of subframes 

· Supported number of subframes includes at least 1, 2, 4, 8 (Maximum value is less than or equal to 10)
· R1-162013 is agreed.

· PDCCH order is always received in the UE-specific SS

· After receiving Msg.4 (random access procedure success),

· if the UE cannot be RRC reconfigured

· UE uses the previous configured dedicated RRC configuration (e.g. it monitors the USS in the previously configured PRB)

· Any combination, i.e., inband+inband, inband+guardband, and guardband+guardband should be allowed for NB-IoT multi-carrier operation with the constraint that both guard-bands and the in-band are associated with the same LTE donor cell, i.e., the total span cannot exceed 110 PRBs from the same FFT

· No support of NB-IoT multi-carrier operation for standalone mode with either guard-band or in-band mode of operation

· Standalone+standalone should be allowed for NB-IoT multi-carrier operation with the constraint that the total frequency span cannot exceed 20MHz and both NB-IoT carriers are synchronized, i.e., the time alignment error shall not exceed the minimum requirement for intra-band contiguous carrier aggregation in TS 36.104
· Send an LS to RAN4 to ask if they have any concerns with this
· On PRBs different than the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions, the NB-IoT UE does not rate match around NB-PBCH and NB-PSS/SSS, i.e., the mapping of NB-PDCCH/PDSCH symbols to REs occurs without consideration of NB-PSS/SSS/PBCH


RAN1 discussed SI and paging transmission

	· Agree DCI format N2 for the flag = 0 case in R1-161561
· FFS: details on flag = 1 case

· Multiplexing of paging records within one RRC paging message is supported by physical layer

· Subframes for scheduling paging transmission is not available for subframes 0 and 5

· Use the same mechanism to define {PF, PO} for paging CSS for inband, standalone, and guard band operations

· Starting subframe of paging CSS is determined by (PF, PO)

· Starting subframe of paging CSS is further determined by the following: 

· Use the existing PO paging subframe pattern 

· If the subframe SF0 determined by {PF, PO} is a valid DL subframe, then the subframe SF0 is the starting subframe of the paging CSS. 

· If the subframe SF0 determined by {PF, PO} is NOT a valid DL subframe, then the first valid DL subframe after SF0 is the starting subframe of the paging CSS 

· Valid DL subframe above refers to subframes NOT occupied by NPBCH, NPSS, NSSS and NSIB1 and not indicated as invalid in SIB1 (rapporteur note: the word ‘SIB1’ had a yellow highlight which was removed at the following meeting)

· FFS whether and how subframes can be indicated as invalid 

· Note that this definition of valid is specific for the context of this agreement. 

Ns 
PO when i_s=0 
PO when i_s=1 
PO when i_s=2 
PO when i_s=3 
1 
9 

N/A 

N/A 

N/A 

2 
4 

9 

N/A 

N/A 

4 
0 

4 

5 

9 

· SI scheduling information is provided in NB-SIB1.

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

· SI scheduling information is given by –

· TBS (2 bits)

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

· Repetition pattern

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

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

Note that which is the first subframe for the repetition pattern relative to the start of the SI window is up to RAN2 to define.  


RAN1 discussed NPSS and NSSS with the following agreements and conclusions:

	Conclusion: As there is clearly not consensus to revert the decision from RAN1#84, and only one of the short-code proposals has support from the long-code proponents, we adopt the NB-PSS design from R1-161981:

• Base sequence: Zadoff-Chu sequence of size 11 with root index 5 and no shift

• Code cover: [1  1  1  1  -1  -1  1  1  1  -1  1]


RAN1 discussed reference signals with the following agreements:

	Agreement:
· Confirm the 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

· In cell-specific valid DL PRB pairs, a NB-IoT UE may assume that NB-RS is present 
· Note: ZTE has technical concerns
· In cell-specific invalid DL PRB pairs, a NB-IoT UE shall not expect NB-RS
· In the PRB pair to carry NB-PSS and NB-SSS, a NB-IoT UE shall not expect NB-RS
· For in-band operation, in NB-IoT carrier, a UE without a valid configuration of the cell-specific valid DL subframes may assume NB-RS is transmitted in subframes #0 and #4 and in subframe #9 if it does not contain NB-SSS
· For guard-band and stand-alone operation, in NB-IoT carrier, a UE may assume NB-RS is transmitted in all subframes except for NB-PSS and NB-SSS
· UE may assume

· If the number of NB-RS antenna ports is one,

· the EPRE of NB-RS and the EPRE of all NB-IoT DL channels is the same

· If the number of NB-RS antenna ports is two,

· the EPRE per antenna port of NB-RS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels
· This means no signaling support of power offsets
· When the same-PCI indicator is set to TRUE, 
· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB
· If there is no SIB indication, UE may assume the equal power between NB-RS and LTE CRS

· RAN1 recommends RAN2 to indicate this signaling by SIB1


RAN1 discussed physical layer measurements with the conclusion:

	Conclusion:

· At least for UE in idle mode, whether measurement accuracy requirements and performance requirements are based on NB-RS, NB-SSS or NB-RS+NB-SSS should be evaluated by RAN4
· FFS: UE in connected mode for serving cell


RAN1 discussed NPUSCH with the following agreements:

	Agreements:
· Maximum TBS size for NB-PUSCH is 1000 bits

· For NB-PDSCH and NB-PUSCH,

· The repetition pattern within the allocated resources is realized by using Cyclic repetition
· In each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times
· Z = Min(4, repetition) for multi-tone transmission
· Z = 1 for single-tone transmission
· Different scrambling is used in each cycle
· NOTE: RV cycling is feasible under this repetition
· Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH

· For multi-tone and single-tone,
· RV0 or RV2 is separately indicated by 1 bit DCI. RV2 is supported in all ITBS
· Starting point is to reuse TBS/MCS table for DL
· ITBS is 4 bits indication in DCI
· NPRB is 3 bits indication in DCI. NPRB indicates the number of resource unit   
· For multi-tone, support ITBS equals 0 to at least 10
· For single-tone, support ITBS equals 0 to 10
· For single-tone cases,
· Pi/2 BPSK is used for the lowest one ITBS entry or lowest two ITBS entries. Pi/4 QPSK is used in the other ITBS entries
By email correspondence RAN1 also agreed the following:

· Introduce uplink transmission gaps for long uplink (i.e. NB-PUSCH/NB-PRACH) transmissions. 

· During uplink transmission gaps, the UE may switch to the DL and performs time/frequency synchronization

· Uplink transmission gap is defined by a period X and a gap length Y.  

· A minimum period Xmin is defined in the specifications

· FFS whether other periods X > Xmin are defined

· Y > 0

· All uplink transmissions of duration greater than or equal to X msec applies transmission gap with gap length Y and periodicity X until the uplink transmission completes

· The values of the period X and gap length Y are:  
· Defined in the specifications
· A UE can assume that NB-IoT downlink subframe#0 is aligned with LTE subframe#0 for in-band deployment.

· 4 bits srs-SubframeConfig in Table 5.5.3.3-1 of TS36.211 can be broadcasted as the NB-IoT configuration field regarding the avoidance of LTE SRS in time domain.

· If srs-SubframeConfig is broadcasted, the NB-IoT symbols that collide with LTE SRS positions are assumed not to be used by NB-IoT UE by default:

· For multi-tone transmission with repetition, puncturing is used to transmit NB-PUSCH.

· FFS: For single tone transmission and multi-tone transmission w/o repetition:

· Alt.1 Rate-matching is used to transmit NB-PUSCH.

· Alt.2: Puncturing is used to transmit NB-PUSCH. 
· If srs-SubframeConfig is broadcasted, information can be included in higher layer UE-specific signaling to inform UE to use all NB-IoT symbols for NB-PUSCH transmission . The detailed signaling design is up to RAN2.

The document R1-162056 is agreed without any modification. It means I_TBS=0 and 2 for BPSK and I_TBS = 1 and 3 and rest for QPSK.
· RV cycling / repetition procedure update

· For NB-PDSCH and NB-PUSCH,
· The repetition pattern within the allocated resources is realized by using Cyclic repetition
· Different scrambling is used in each cycle
· For NB-PDSCH,
· In each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times
· Z = Min(4, repetition) for multi-tone transmission
· For NB-PUSCH,
· In each cycle of one RV, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times
· Z = Min(4, repetition/2) for multi-tone transmission
· Z = 1 for single-tone transmission
· After one cycle of one RV, the other RV is used. The first RV is indicated by DCI.



RAN1 discussed uplink narrowband DM-RS with the following agreements and working assumptions

	Agreements:
· One OFDM symbol in each NB-slot is assumed for DM-RS transmission for NB-PUSCH with data
· Legacy DM-RS sequence with length 12 is used for 12-tone transmission

· DM-RS pattern for single tone NB-PUSCH that conveys data transmission:

· Alt.1 Element-wise product of 

· a Hadamard sequence (one row of a Hadamard matrix)

· a PN or Gold-sequence based binary random sequence

· Alt.2 Element-wise product of 

· a codeword from a linear cyclic code 

· a PN or Gold-sequence based binary random sequence

· Gold sequence or PN sequence is common (not cell_id dependent)

· Note: Choice of Alt.1 vs. Alt.2 depends on ratio on required number of sequences to sequence length
· Hadamard sequence or codeword from a linear cyclic code is cell_id dependent

· Preclude CDM within the same cell

· Gold sequence or PN sequence is reset in the first symbol of the transmission

· Length of the sequence for DM-RS is 16

· For single-tone modulation, the phase rotated constellation point for both data and NB-DMRS symbols is obtained by multiplying the unrotated constellation point (as defined in Table 7.1.2-1 of TS 36.211 for QPSK and Table 7.1.1-1 for BPSK) by exp(j*m*π/2) for π/2-BPSK case and exp(j*m*π/4) for π/4-QPSK respectively

· Where m = ( symbol index mod 2 )
· symbol index counts from 0
· Note: The waveform generation should ensure that the phase transitions at symbol boundaries (i.e. between the end of one symbol and the start of the CP of the next symbol) match those defined by the used modulation scheme, i.e., ±π/2 for π/2-BPSK, and ±π/4 or ±3π/4 for π/4-QPSK
· Note: Qualcomm has concerns about the spec impact and complexity
· For 3-tone transmission, DM-RS is mapped to 3-tone in the same subcarriers as data

· For 6-tone transmission, DM-RS is mapped to 6-tone in the same subcarriers as data

· New DM-RS base sequences with length 6 are introduced at least for 6-tone transmission
· Working assumption: 16 different base sequences are provided

· DM-RS base sequence is based on QPSK symbols in the frequency domain

· FFS: One new DM-RS base sequence with length 3 is introduced for 3-tone transmission

· FFS: DM-RS base sequence is based on QPSK symbols in the frequency domain

· FFS: 6 cyclic shift values are supported for 6-tone transmission

· FFS: 3 cyclic shift values are supported for 3-tone transmission
Finalise FFS points at RAN1#84bis.

(It is assumed that there is no RAN2 impact)
· DMRS pattern for single tone NB-PUSCH that conveys data transmission:

· For 15 kHz subcarrier spacing, the 4th symbol of every 7 symbols (i.e. same as LTE).

· For 3.75 kHz subcarrier spacing, the 5th symbol of every 7 symbols in 2ms NB-slot


RAN1 discussed uplink control information with the following agreements and working assumptions and conclusion:
	Agreements:
· A/N transmission subcarrier spacing is same to the subcarrier spacing configured for PUSCH when single tone transmission is used for A/N transmission

· The size of resource unit for A/N transmission is 2 msec for 15 kHz single tone and 8 msec for 3.75 kHz single tone transmission
· Number of repetitions for A/N transmission corresponding to Msg 4 is semi-statically configured by SIB per PRACH resource set

· This is used as a default value to number of repetitions for A/N transmission after Msg4

· A/N piggybacking on PUSCH is not supported in Rel-13
· Baseline subcarrier index to which the frequency offset carried in DCI is applied is not higher layer signaled 

· Details FFS in RAN1

· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:

· Only single tone transmission is supported
Working Assumption: 

· Support 3 DM-RS symbols per 7 symbol period

· The DM-RS sequence is obtained as

· Use  single tone DM-RS PUSCH spread by length 3 OCC sequence defined for PUCCH

· The OCC ID is pseudo-randomly selected (from existing OCCs) according to [image: image1.wmf]3
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Working Assumption can be changed to 1 DMRS symbol at RAN1#84bis if significant gain is not observed compared to 1 DMRS symbol.
Agreement:
· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:

· ∏ /2-BPSK modulation is used for single tone transmission
· Number of repetitions of A/N resource unit is semi-statically configured by RRC signaling at least if the associated NB-PDSCH is after Msg4

Conclusion:

· No consensus in RAN1 to support aperiodic CSI in Rel-13


RAN1 discussed random access with the following conclusions:

	Agreements:
· For NB-PRACH,

· A symbol group consists of 1 CP + 5 identical symbols

· The symbol values do not change across symbol groups during a NB-PRACH transmission
· The configuration of NB-PRACH resource is given by –

· Periodicity (3 bits)

· {40, 80, 160, 240, 320, 640, 1280, 2560} ms

· When PRACH resource and PUSCH collide, PUSCH is postponed

· Number of repetitions (3 bits)

· {1, 2, 4, 8, 16, 32, 64, 128}

· Number of opportunities per period

· 1 (no indication needed)

· Starting time of period (3 bits) (rapporteurs note: this bullet and sub-bullet were agreed by email correspondence)
· {8, 16, 32, 64, 128, 256, 512, 1024} 
· Repetition uses contiguous subframes within one period 

· Frequency

· Frequency location in subcarrier offset (3 bits)

· {0, 12, 24, 36, 2, 18, 34}

· Number of subcarriers (2 bits)

· {12, 24, 36, 48}

· Multi-tone Msg3 transmission is not supported for the following numbers of repetitions of NB-PRACH
· {32, 64, 128}
· RAR is transmitted on an NPDSCH scheduled by an NPDCCH

· The NPDSCH transport block can contain RAR messages to multiple UEs
· Existing timing advanced procedure is reused for NB-IoT

· FFS:
· The time for the TA adjustment (legacy is n+6)

· The timing advance update does not impact the phase settings

· i.e. phase is determined in the same way with or without timing advance
· For NB-PRACH transmission following a PDCCH order, the start of NB-PRACH transmission is the first opportunity that is >=8ms later than the end of its associated PDCCH order.

· For Msg3, 

· The start of Msg3 transmission is the first opportunity that is >=12ms later than the end of the corresponding RAR transmission.

· In case a RAR is received with no response to the corresponding NB-PRACH, the start of any new NB-PRACH transmission is the first opportunity that is >=12ms later than the end of the RAR.

· In case no RAR is received at the end of the RAR window, the start of any new NB-PRACH transmission is the first opportunity that is >=12ms later than the end of the RAR window.

· 


RAN1 discussed uplink power control with the following agreements:
	Agreements:
· For NB-PUSCH data transmission, the uplink power setting re-use section 5.1.1.1 of 36.213, that is for serving cell c and subframe i ( for 15 kHz subcarrier spacing) or NB-Slot i (for 3.75 kHz subcarrier spacing)

· PNPUSCH,c(i)=min{PCMAX,c(i), 10log10(MNPUSCH,c(i))+PO_NPUSCH,c+ αc(j) PLc+fc(i)}

· MNPUSCH,c(i)

· Alt 1: {1/4, 1,3,6,12} (reflecting UL transmission resource BW)
· Alt 2: {1,3,6,12} (3.75 kHz is adjusted by using PO_NPUSCH,c)
· PO_NPUSCH,c(j)=PO_UE_NPUSCH,c(j)+PO_NOMINAL_NPUSCH,c(j)

· When j = 1, PO_UE_NPUSCH,c(1) and PO_NOMINAL_NPUSCH,c(1) are configured by higher layers, where j = 1 is used for NB-PUSCH data (re)transmissions.

· When j = 2, which is used for NB-PUSCH (re)transmissions corresponding to the random access response grant, PO_UE_NPUSCH,c(2)=0 and PO_NOMINAL_NPUSCH,c(2)=PO_PRE+ΔPREAMBLE_Msg3, where the parameter PO_PRE and ΔPREAMBLE_Msg3 are signaled from higher layers for serving cell .

· For j = 1, αc(j) is configured by higher layers, and αc(j)=1 for j = 2.

· fc(i)

· Alt 1: A power adjustment parameter indicated by DCI

· Alt 2: No TPC command, fc(i)=0

· UL power control for ACK/NACK transmission uses the same procedure as normal NB-PUSCH transmission.
· Alt. 1: Accept above formulas
· Alt. 2: With alpha = 1


RAN1 discussed power headroom report with the following agreements:

	Agreement:
· RAN1 recommends to support transmission of NB-PHR with Msg3 of random access procedure using 2 bits for the lowest configured NB-PRACH repetition level, subject to RAN2 confirmation of available bits
· Dynamic indication utilizing DCI is not supported

· Note: Above does not request to change Msg. 3 size
Rapporteurs note: The size of 2 bits was agreed by email correspondence.


RAN1#84bis
Contributions [272] – [466] were submitted to this meeting.

RAN1 discussed downlink aspects with the following agreements:

	Agreements:

· The DL NB-IoT UE category has total number of soft channel bits = 2112 bits.

· A common OFDM baseband signal generation for NB-IoT downlink for all operation modes is described with respect to the centre frequency of the NB-IoT carrier
· Exact equation to be provided by the TS36.211 specification editor 


RAN1 discussed NPDCCH with the following agreements:
	Agreement on starting subframes:

· The search space starting subframe reuses the principle of eMTC

· The period reuse the principles from eMTC

· T=R*G, G values to be determined

· An additional offset on the value of T may be considered
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· G={1.5, 2, 4, 8, 16, 32, 48, 64}

· eNB only configures values that result in T>=4

· T=Rmax*G

· For UE-SS, G is UE-specific

· For CSS for RAR/Msg3re-tx/Msg4, G is cell-specific and NPRACH resource-specific 

· FFS whether to also allow an offset to the period (value FFS)

· Additional offset = R*G1, G1=0,2,4,8
· Postpone NPDCCH repetitions that overlap with transmission gap

Agreements:
· In DCI format N1, ACK/NACK Resource Indication: 4 bits
· An NPDCCH block of subframes is scrambled in the same way as PDCCH and the scrambling is reset every 4th NPDCCH subframe.

· Always have 6 bits for subcarrier allocation in 36.212, 36.213 uses 5 of the 6 bits for the 15kHz case
· An NB-IoT UE that has received a grant from an NB-PDCCH is not required to monitor NB-PDCCH for any further DL or UL grant during the time period between the end of the NB-PDCCH that schedules the grant and the start of the corresponding NB-PDSCH or NB-PUSCH transmission


RAN1 discussed NPDSCH with the following agreements:

	Agreements:

· Repetitions can be applied to any supported MCS by NB-IoT

· The predefined set of NB-PDSCH numbers of repetitions of the allocated subframes (i.e. NSF) is {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}.

· 4 bits in DCI (for both normal and paging NB-PDSCH) indicate one value in the above set

· Note that this shall not imply anything about how the number of PUSCH repetitions is indicated!

· For NB-PUSCH the scrambling sequence is according to Section 7.2 of TS 36.211
· For NB-PDSCH and NB-PUSCH
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· Single gap configuration is defined for NB-IoT downlink transmission.

· There can be one gap configuration for the PRB with NBPSS/NBSSS/SIB1, and with multi-PRB one optional additional gap configuration for the other PRB(s). If not configured then the same gap is used.

· For each configuration, the cycle starts with transmission period followed by the subframes for the gaps

· The gap configuration is optional; if not configured it means there is no gap

· DL transmission gap does not apply to SIB transmission.

· Gaps configuration is applied for both NPDCCH CSS for paging and NPDSCH carrying the paging message

· The same configuration is used for paging NPDCCH and NPDSCH as that of other DL transmission

· For paging, R_NPDCCH_max refers to Rmax of paging CSS configured by eNB 

· X1 can be configured by SIB.
· When NB-PDCCH/NB-PDSCH repetitions are overlapping with a DL gap, the NB-PDCCH/NB-PDSCH repetitions are postponed to the next valid DL subframe. 

· Starting point of gap period (SFN=0, sf=0)

· {Gap starting point periodicity, Gap size} are

· signaled separately

· 2 bits each

· X1 is 2 bits

· {32, 64, 128, 256} 

· Gap starting point periodicity and gap size are 

· On an absolute number of subframes

· When DL transmission gap is configured, each cycle starts with subframe (nf, ns) where Tg is the Gap starting point periodicity, and 
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· 10240 is an integer multiple of Tg
· Gap period ({64, 128, 256, 512}
· Value set of Gap size is chosen from: 
· Gap size: {1/8, 1/4, 3/8, 1/2} * Gap period

· 3 bits indicate number of valid DL subframes. The gap between end of NPDCCH and the start of the associated NPDSCH equals kdelay valid DL subframes + 4ms

·  Two fixed sets for different Rmax for the respective search space, above and below a threshold.

· If Rmax <128
· {0,4,8,12,16,32,64,128}
· If Rmax>=128,
· {0,16,32,64,128, 256,512,1024}



RAN1 discussed system information and paging with the following agreements

	Agreements:
· Confirm the working assumption that the NB-SIB1 modification period is 40.96sec

· Confirm the working assumption to use 2 bits in MIB to indicate the two LSB of hyper SFN

· The first valid DL subframe which is >= 4 ms later than the end of DL assignment for paging is the first subframe of NB-PDSCH transmission containing paging information.

· Confirm that the invalid subframes indicated in NB-SIB1 for the anchor carrier are also invalid for POs.


RAN1 discussed NPSS and NSSS, with the following agreements:

	Agreements:
· Editor to remove statement in the specification on the relationship between PSS and SSS in 36.211

· Within a subframe, NB-PSS/NB-SSS use the same antenna port

· Similar to LTE there is no tx diversity scheme specified.

On NSSS

Agreements:
· NB-SSS periodicity is 20ms

· The following information is indicated by the NB-SSS:

· One of 504 PCIDs

· 80ms boundary (4 values)

· NB-SSS sequence is composed of a length-131 frequency-domain ZC sequence and a binary scrambling sequence

· Root indices {3..128}

· PCID is indicated by combination of ZC root index and a binary scrambling sequence 

· 80ms boundary is indicated by the one of 4 time-domain cyclic shifts, {0, 33, 66, 99}

· The binary scrambling sequence is a Hadamard sequence

· The mapping function from NB-IoT cell ID to the root index and the index of the scrambling sequence can follow the rules as:

[image: image5.png]u = mod(PCI,126) + 3
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· Cyclic shift Ci ([image: image8.png]


) is applied to the NB-SSS signal in the (8*k + 2*i)-th frame, where [image: image10.png]0<k<127



.
· NB-SSS sequence is generated according to R1-162976 with following correction:
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· The binary scrambling sequence for NB-SSS is a Hadamard sequence generated as 

[image: image14.png],128) ),
b,(n) = Hadamard?**?%(mod(n,128)),
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On NPSSS

Agreements: 

· NB-PSS is mapped to sub-carriers #0-10 of the NB-IoT carrier.

· NB-PDSCH/PDCCH on a given NB-IoT carrier are not mapped to the subframes containing NB-PSS/NB-SSS/PBCH on that carrier

· Any transmission in such a subframe is postponed




RAN1 discussed NPUSCH with the following agreements:

	Agreement:

· Defined 4 fixed values as {8, 16, 32, 64}, the scheduling delay for NPUSCH is the value indicated by DCI

· The gap indicated by DCI used for NPUSCH scheduling delay indicates absolute number of subframes. 

· For a NB-IoT symbol that is assumed not to be used by NB-IoT UE due to avoidance of LTE SRS collision: 

· Puncturing is applied on this symbol for single tone NB-PUSCH transmission and multi-tone NB-PUSCH transmission without repetition (Z=1) 

· The predefined set of NB-PUSCH numbers of repetitions of the allocated RUs is 
{1, 2, 4, 8, 16, 32, 64, 128}.

· 3 bits in DCI indicate one value in the above set

· Resource mapping for NB-PUSCH is implemented in the order of frequency first then time in TS36.211.

· The “frequency first then in time” resource mapping  continues until the end of each RU

· The channel interleaver defined in Section 5.2.2.8 in TS 36.212 is used for NB-PUSCH regardless of single tone or multi-tone transmission
· For resource mapping 
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· Implementation is up to the editors

· The start of a DL transmission is >=3ms later than the end of any NPUSCH transmission for the same UE

· For any NPUSCH transmission with duration greater than X ms, a final UL gap of duration Y is inserted at the end of the NPUSCH transmission 


RAN1 discussed UL narrowband DM-RS with the following agreements:
	Agreement for single-tone:

· Use element-wise product of length-16 Hadamard code and Gold-sequence.

· Use the LTE Gold-sequence in section 7.2 of TS 36.211

· Initialization value of second m-sequence is 35

Agreements for multi-tone: 

· DMRS symbol locations for multitone are the same as for LTE

· For 3-tone case, 12 base sequences are provided (new sequences, not truncated versions of the 6-tone sequences)

· For 6-tone case, 14 base sequences are provided

· The available base sequence in a cell for each number of tones can be indicated by a SIB; otherwise, for 3-tone and 6-tone cases it is given by CellID mod 12 for 3 tone and mod 14 for 6 tone. 

· 12-tone case follows legacy behaviour for ascertaining the base sequence. 

· Define 3 cyclic shifts for the 3-tone case and 4 for the 6-tone case

· No CSs for 12-tone case

· Cyclic shifts are indicated by SIB and not indicated in DCI

· No OCC

· Sequences are QPSK in frequency domain

· For each of the 3-tone base DMRS sequence, three cyclic shifts are defined as 𝑟 ̅(𝑛)=𝑒^(𝑗 2𝜋/3 𝛼𝑛) 𝑟(𝑛) where 𝑟(𝑛) is a base sequence, 0≤𝑛<3 and 𝛼 is the cyclic shift 0≤𝛼<3.

· For each of the 6-tone base DMRS sequence, four cyclic shifts are defined as 𝑟 ̅(𝑛)=𝑒^(𝑗 2𝜋/6 𝛼𝑛) 𝑟(𝑛),  where r(n) is a base sequence, 0≤𝑛<5 and 𝛼 is the cyclic shift 𝛼={0, 1, 2, 4}

· Take 14 of the sequences in p6 of R1-163591, as below except 1,11
m 
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· 12 base sequences for 3-tone case are defined as [image: image17.wmf]2
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The following working assumption is confirmed.

· Working Assumption: 

· Support 3 DM-RS symbols per 7 symbol period

· The DM-RS sequence is obtained as

· Use  single tone DM-RS PUSCH spread by length 3 OCC sequence defined for PUCCH

· The OCC ID is pseudo-randomly selected (from existing OCCs) according to [image: image18.wmf]3
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· Working Assumption can be changed to 1 DMRS symbol at RAN1#84bis if significant gain is not observed compared to 1 DMRS symbol. 

Agreement:

· DM RS symbols for 3.75kHz ACK/NACK are contained in the first three NB-IoT symbols
· DM RS symbols for 15kHz ACK/NACK are contained in the NB-IoT symbols 2,3, and 4 (starting from symbol 0)


RAN1 discussed uplink control information with the following agreements:

	Agreement for UCI:

· Fixed baseline subcarrier, and

· 3.75kHz: 3 bits for frequency allocation, 1 bit for time allocation

· Starts from subcarrier 45, and offset grows negatively

· Offset values are  {0, -1, -2, -3, -4, -5, -6, -7} 

· Time offset is 0,1 x 8ms

· 15kHz: 2 bits for frequency allocation, 2 bit for time allocation

· Starts from subcarrier zero, and offset grows positively

· Offset values are  {0, 1, 2, 3} 
· Time offset is 0,1,2,3 x 2ms
· The predefined set of numbers of repetition for ACK/NACK resource unit is {1, 2, 4, 8, 16, 32, 64, 128}


RAN1 discussed random access with the following agreements:

	Agreements:

· For the values of preambleInitialReceivedTargetPower, reuse the legacy LTE value 

· The adjustment of the uplink transmission timing is applied from the start of the first NPUSCH transmission which starts at least 12ms after the end of the corresponding timing advance command transmission.

· The NB-PRACH subcarrier locations are according to the following table

“Frequency location in subcarrier offset” 

0 

12 

24 

36 

2 

18 

34 

“Number of subcarriers” 

12 

0 – 11 

12 – 23 

24 – 35 

36 – 47 

2 – 13 

18 – 29 

34 – 45 

24

0 – 23 

12 – 35 

24 – 47 

Invalid 

2 – 25 

18 – 41 

Invalid 

36 

0 – 35 

12 – 47 

Invalid 

Invalid 

2 – 37 

Invalid 

Invalid 

48 

0 – 47 

Invalid 

Invalid 

Invalid 

Invalid 

Invalid 

Invalid 

Agreements on NB-PDCCH order:

· NB-PDCCH order is carried in format N1

· 1 bit field indicates NB-PDCCH order

· The starting number of NPRACH repetitions is included  (2 bits)
· The remaining bits in DCI format N1 are set to ‘1’.

Agreements:

· For a given NB-PRACH resource configuration, the NB-PRACH resource

· starts at 0ms within each SFN periodicity, and the NB-PRACH opportunity occurs at “Starting time of period” within each NB-PRACH periodicity.

· The symbol value for NB-PRACH is 1

· Up to 3 NPRACH resource configurations can be configured in a cell

· The fraction of the total number of subcarriers that are reserved for single-tone transmission of MSG3 cannot be zero in at least one of the resources with the number of NB-PRACH repetitions other than (32, 64, and 128)
· If a UE selects the resource reserved for single tone MSG3, MSG3 is allocated with a single tone
· 2 bits indicate the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission by {0, 1/3, 2/3, 1}xN_sc^NPRACH

· The other subcarriers in the NPRACH resource configuration are the range for single-tone transmission of MSG3

· UE select randomly from within its range of subcarriers

· This implies that if all PRACH resources have no range reserved for the indication of UE support for multi-tone MSG3, the UE must use the NPRACH resources reserved for single tone transmission of MSG3

· NOTE: This is not an indication of UE capability which is indicated in MSG3

· The repetitions of NPRACH are transmitted back-to-back in the contiguous subframes within one period for NPRACH.

· UEs in lower coverage treat NPRACH opportunities that collide with NPRACH opportunities of higher coverage level(s) as invalid. 

· UEs only use valid NPRACH opportunities for Msg1 transmission 

Agreement on the UL grant in RAR:

· UL subcarrier spacing: 3.75 kHz or 15 kHz (1 bit)

· Msg3 subcarrier allocation: Same as in UL grant on NB-PDCCH 

· MCS/TBS: Use 3 states to indicate the 3 options for TBS = 88 bits from agreed NB-PUSCH MCS/TBS tables. Reserve the other states for future.

· 000 is pi/2 BPSK for ST and QPSK for MT, N_RU=4

· 001 is pi/4 QPSK for ST and QPSK for MT, N_RU=3

· 010 is pi/4 QPSK for ST and QPSK for MT, N_RU=1

· Others are reserved

· Scheduling delay: Same as NB-PUSCH

· Msg3 repetition number: Same as NB-PUSCH 
· Padding bits are up to RAN2 when specifying RAR 



RAN1 discussed UL power control with the following agreements:

	Agreements:

· MNPUSCH,c(i): {1/4, 1, 3, 6,12}  (reflecting UL transmission resource bandwidth normalized by 15 kHz)

· No power adjustment parameter in DCI, i.e. fc(i)=0

· Power control for ACK/NACK: alpha = 1


· If number of repetitions (including the initial transmission) of the allocated RUs > 2, then UE uses max power

· The set of values for power offset between NB-RS and LTE CRS is {-6, -4.77, -3, -1.77, 0, 1, 1.23, 2, 3, 4, 4.23, 5, 6, 7, 8, 9} dB.
· Value set of powerRampingStep is the same as LTE: {0, 2, 4, 6} dB

· It is ran1 understanding that the following power ramping equation can be reused for NB-PRACH but one item (– 10*log10(numRepetitionPerPreambleAttempt)   to adjust  repetition’s effect need to be added

· Set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep – 10*log10(numRepetitionPerPreambleAttempt) 
· DELTA_PREAMBLE is set to 0


RAN1 discussed NB-PHR with the following agreements:

	Agreements: 

· NB-PHR is computed based on a 15kHz single-tone transmit power for NB-PUSCH data transmission regardless of the actual subcarrier spacing: 

PH(i) = PCMAX,c(i)-{PO_NPUSCH,c(1)+αc(1)∙PLc}
· There will be 4 reportable values of PHR

· Exact values to be determined by RAN4 and specified in 36.133. 




RAN1 discussed valid subframes with the following agreements:

	Agreements:

· Valid subframe configuration

· Valid subframe configuration are optionally bit-map configured over 10ms or 40ms for inband and 10ms for standalone/guardband by NB-SIB1.

· NOTE: For standalone/guardband this optional signaling may be useful for future coexistence

· In the subframes that contain PSS/SSS/PBCH/NB-SIB1 in the carrier that contain PSS/SSS/PBCH/NB-SIB1

· these subframes are invalid subframes i.e. to postpone the transmission regardless of the signalling.

· For the remaining subframes,

· If no bit-map is provided, these subframes are valid subframes

· Otherwise, to follow the signalling.

· For inband

· NB-IoT UE do not know about MBSFN subframes; they are transparent to the NB-IoT UE. 

· The UE may assume the same assumptions on legacy CRS in all valid subframes for inband

· It is up to the network to decide whether MBSFN subframes are configured as valid or invalid. 

· For valid subframe configurations for multi-PRB 

· One bit-map for the PRB with NBPSS/NBSSS/SIB1 in SIB1

· RAN2 can decide of one or both of:

· An additional bit-map for other PRB may be provided with dedicated signaling

· Additional bit-map(s) for other PRBs within SIB

· Up to RAN2 if this is per operation mode or across operation modes


RAN1 discussed transmission collisions with the following agreements:

	Agreements:

· For standalone and guard band operations, NB-IoT channels and signals, except NB-PBCH, occupy the REs corresponding to “LTE CRS” calculated according to physical Cell_ID.

· There is no NB-IoT signaling of LTE CSI-RS or PRS.

· NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation.


RAN1#85 
Contributions [467] – [509] were submitted to this meeting.

RAN1 discussed SI handling with the following agreements:

	Agreement:
· It is feasible to support additional TBS of 56, and 120 bits for SI-messages (not including SIB1-NB)

· Recommend RAN2 to select:

· ISF = 1, ITBS = 1 (for 56 bits); and

· ISF = 1, ITBS = 4 (for 120 bits)


RAN1 discussed NPDCCH with the following agreements:

	Agreements:

· An NB-IoT UE is required to monitor for NB-PDCCH for UL and DL grant 3 ms after the end of the NB-PUSCH transmission.

· Up to the editor how to capture the bullet

· A UE is not required to monitor an NPDCCH search space that ends later than 4ms before the beginning of the next NPDCCH search space. 
· The above rule also applies to partial NPDCCH search space period. 
· Subframes of NPDSCH/NPDCCH for unicast, paging, and RAR that overlap with SI transmission are postponed to the next valid DL subframes
· Clarify that “the corresponding NB-PDSCH or NB-PUSCH transmission” includes the ACK/NACK transmission on NPUSCH format 2 scheduled in DCI Format N1.
· An NB-IoT UE that has received a NPDCCH order is not required to monitor NPDCCH for any further DL or UL grant during the time period between the end of the NPDCCH order and the start of the ordered NPRACH transmission.

· The formula for starting subframe of NPDCCH is updated as [image: image20.png](lﬂnf + [ns/ZJ) mod T = |&oseecT|



where
· αoffset is signaled via RRC {0, 1/8, 1/4, 3/8}, i.e., αoffset is an UE-specific parameter configured by RRC for USS and cell-specific and PRACH resource specific parameter for CSS for RAR/Msg 3 re-tx/Msg 4
· Adopt the recommended changes to Section 16.4.1 and Section 16.6 of TS 36.213 as indicated in Section 2 of R1-165229
· If the higher layer parameter NBIoT-Operation-mode (or operationMode) indicates in-band mode of operation (i.e., set to ‘00’ or ‘01’), the starting OFDM symbol for NPDCCH (
[image: image21.wmf]NPDCCHStart
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) is given by the higher layer parameter lteControlRegionSize.


RAN1 discussed NPDSCH with the following agreements:
	Agreements:

· The proposed text change in R1-165228 is endorsed

· For NPDSCH carrying SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.

· For NPDSCH carrying SI messages other than SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.


RAN1 discussed A/N timing with the following agreements:

	Agreement:
· A/N transmission delay is relative to the end of the corresponding NPDSCH transmission plus 12ms.
· Introduce both odd and even numbers for the time offset for 15 kHz ACK/NACK. 

· It is proposed to use the following timing offsets in the DCI instead of {0, 2, 4, 6} ms for 15kHz ACK/NACK transmission. 

· {0 2 4 5}


RAN1 discussed DL and UL gaps with the following agreements:

	Agreementst:

· If NPUSCH UL Gap is inserted at the end of NPUSCH transmission, the UE resumes monitoring of N-PDCCH from the end of the UL gap.

· If a NPRACH UL Gap is inserted at the end of NPRACH opportunity, the start of RAR detecting window is from the end of the UL gap.
· For NPUSCH, X = 256 ms, and Y = 40 ms

· For NPRACH, X = 64 * (preamble duration), Y = 40 ms

· There is no consensus in RAN1 for UE capability signaling in NB-IoT for UL gaps

· There is no consensus in RAN1 for eNB signaling for NB-IoT for UL gaps


RAN1 discussed random access with the following agreements:

	Agreement:
· When Idelay = 0 for UL grant in NB-RAR, k0 = 13.

· Introduce the tone index in DCI format N1 for the NPDCCH ordered PRACH.

· A field of 6 bits in DCI format N1 should be used to indicate the tone index as

· Indicate the absolute tone index. 

· The tone index in DCI format N1 has to indicate a tone in a PRACH resource matching the PRACH repetitions. 

· A tone outside this PRACH resource is not allowed.


RAN1 discussed NPUSCH with the following agreements:

	Conclusion:

· The TP in R1-165130 is endorsed

Agreement:
· To adopt the legacy LTE group hopping, as defined in Sec. 5.5.1.3, TS36.211, for NB-IoT UL DMRS for N-PUSCH format 1:

· The group hopping pattern is revised from legacy LTE with 30 replaced by M in the following equations
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· In the above, M=30, 14, 12, and 16 for, respectively, 12-tones, 6-tone, 3-tone and single-tone cases.

· The group-hopping pattern is reset:

· Every subframe for multi-tone transmission

· Every RU for single-tone transmission

· The group-hopping for single-tone transmission only applies to the Hadmard sequence index

· nIDPUSCH is not defined, and nIDRS =NIDNcell.

· Send an LS to RAN2 (cc-RAN4) to inform the above including the need to have

· a new cell-specific RRC parameter, Group-hopping-enabled, to enable and disable the group hopping, 

· a new UE-specific RRC parameter, Disable-group-hopping to disable the function despite it is enabled by the cell-specific parameter unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure,

· a new RRC parameter for the offset, (ss (the same range of the one in LTE)




RAN1 reached additionally the following agreements:

	Agreement:
· When a UE is configured with additional PRB in inband where anchor PRB is in guard band

· If same-PCI indicator is true, the behaviour is defined the same in all cases
· If same-PCI indicator is not true, the behaviour is defined the same in all cases
· Introduce the following definition in 36.211:

· N:
A constant equal to 2048 for Δf=15kHz , 4096 for Δf=7.5kHz and 8192 for Δf=3.75kHz
· The TP in R1-165129 is endorsed

· When the same-PCI indicator is set to true, to use antenna port 0 and 1 for the transmission of NRS, NPDCCH, NPDSCH and NBPCH. When the same-PCI indicator is set to false, to use new antenna port (for example port 1000 and 1001) for the transmission of NRS, NPDCCH, NPDSCH and NBPCH.

· How to capture the bullet is up to the editor

· A UE may assume the antenna ports 1000 – 1001 of a serving cell are quasi co-located (as currently defined in 36.213 that is to introduced in 36.211) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.

· How to capture the bullet is up to the editor

· UE is not required to simultaneously monitor CSS for paging and CSS for RAR/Msg 3 re-tx/Msg 4.


RAN2#93bis

Contributions [510] – [658] were submitted to this meeting.
RAN2 discussed the multi-DRB with the following agreements:

	Agreement:

· We Introduce optional MultipleDRB UE capability applicable with solution 18 (2 DRBs).

· The NB-IOT UE supporting user plane optimisation can optionally support more than 1 DRB

· The higher capable UE supports 2 DRBs


RAN2 discussed CP/UP solution common issues with the following agreements:

	Agreement:

· In a RRC connection either “TM PDCP / no PDCP” or “normal PDCP” is used. 

· RAN2 will support “TM PDCP / no PDCP” -> “normal PDCP” change in one RRC connetion, but not vice versa. 

· If security is activated / normal PDCP is used it is not possible de-configure it in an RRC connection.

· To confirm that data could be sent over CP and UP within the same RRC connection.

· RAN2 previous agreement "The NB-IoT UEs will not use / transfer data using CP solution and UP solution at the same time, i.e. both will never be configured by the network at any point in time " is not valid.

· UE in connected mode with AS security not activated (i.e. no UP) can only be released into idle (i.e. no suspend)

· UE in connected mode with AS security activated can be released into idle mode or idle mode with the suspend indication.

· Before Security is started we always use no PDCP.

· We define a new optional flag as part of msg.5 carrying NAS Attach/TAU (i.e. RRC Connection Setup Complete) for the UE to indicate its support of (1) CIoT UP solution - AS context caching.

· RAN2 agree to use a LCID indication to distinguish when “PDCP-TM / no PDCP” vs “full PDCP” is used for the SRB. 

· For a UE using the SRB with PDCP-TM / no PDCP, AS security can be activated by a Security Mode Command (which is then sent on SRB1, i.e. with full PDCP).

· After AS security is activated, the SRB with PDCP-TM / no PDCP is no longer used for the duration of the RRC Connection. Instead the SRB1 with full PDCP is used. 

· The transmissions with PDCP-TM / no PDCP are done on a separate SRB which is called SRB1bis, and is using the same configuration as SRB1 except for PDCP.
· For CP solution in NB-IOT, the SRBs bypass the PDCP entity.


RAN2 discussed Msg3 with the following agreements:

	Agreement:

· The data volume in MSG3 indicates the amount of user data (including SMS) and NAS signalling data volume sent over user plane or control plane.
· The data volume is reported as one single number. 
· When resume is performed it always resumes all suspended DRBs. 
· RAN2 agrees that the necessary message 3 contents can be accommodated within a 88bits TB size for NB-IoT

· 88bits is the only TB size that is assumed, when specifying support for UL CCCH

· RAN2 to agree that a 4-bit DVI is to be accommodated within msg 3
· We introduce a multi-tone UE capablity indication in MSG3 for the RRC Connection Request. 

· The multi-tone UE capablity is also needed in the “normal” capability signalling. 

· The multi-tone capability bit should be interpreted as a an IOT bit (inter operability test).
· We introduce a multi-PRB UE capablity indication in MSG3 for the RRC Connection Request. 

· The multi-PRB UE capablity is also needed in the “normal” capability signalling. 

· The multi-PRB capability bit should be interpreted as a an IOT bit (inter operability test).

· We can revisit this if there is new information later.
· PHR 2 bits is included in MSG3


RAN2 discussed NAS recovery with the following agreements:

	Agreement:

· The NAS recovery is needed when UE enters RRC_IDLE following RLF for the CP solution, at least where there is more data for transmission. 

· The NAS layer can decide if to trigger NAS recovery. 

· The existing release cause value 'RRC Connection failure' can be used to inform NAS layer when UE enters RRC_IDLE following RLF for CP solution.

· We confirm that for Solution 18 (i.e. UP Optimisation Solution), RRC Connection Re-establishment should be performed due to radio link failure (as in legacy LTE, because AS security is activated).

· We confirm that once AS security activated (when at least UP Optimisation Solution is used), if RRC Connection re-establishment fails, the UE considers the RRC connection is released with release cause “RRC Connection Failure” to trigger NAS recovery.


RAN2 discussed UP solution with the following agreements:

	Agreement:

· For the Resume procedure: 

· Introduce new RRC message RRCConnectionResumeRequest, RRCConnectionResume, RRCConnectionResumeComplete

· Use existing RRC messages RRCConnectionSetupReject as a response to RRCConnectionResumeRequest

· The RRC Resume message is sent on SRB1 with Integrity Protection, and optionally a RRCConnectionReconfiguration message is sent on SRB1 with Integrity Protection (and Ciphering)

· The reject message is sent on SRB0. 

· We confirm that key transformation based on provided NCC value can be done at every resume, and that count is then reset. This is done at every Resume. 

· The existing timer T300 is used for the RRC Resume procedure. Start/Stop conditions are as for LTE, but references to new messages for resume need to be added. 

· It shall be possible that ROHC can continue at resume. 

· We will not specify a UE internal variable with the detailed UE context to be stored at suspend. 

· The protocol entities for PDCP and RLC are kept when the RRC connection is suspended, and are re-established at RRC Resume. 

· MAC is reset at resume. 

· The UE will store it’s full Context at RRC Suspend, i.e. Configuration, security information, ROHC protocol state (i.e. nothing is released). 

· Up until reception of Msg 4, default configuations are used by the UE. 

· The configuration for the SRB1 transmission of MSG 4 is as follows: L1 and MAC: default configuration, SRB1 configuration is the configuration of the stored UE context. 

· The dedicated radio configuration in Msg 4 is a delta for the configuration in AS context. 

· If the delta configuration cannot be used or the resume cannot be executed at the eNB the eNB initiates either a reject or a setup. 

· At reject the UE stays suspended and keeps the stored UE context, or removes the stored UE context and goes to Idle, based on indication in the reject message. 

· At connection setup the stored UE context is removed and not used.
· We make the assumption that L1 and MAC configuration parameters can be present in the RRC connection resume message without ciphering. 

· Ask SA3 to clarify whether integrity protection and/or ciphering is needed for SRB/DRB configuration/reconfiguration at RRC connection resume.

· If SA3 indicates that also SRB/DRB configurations can be present in the RRC resume message then we add that possibility later. 

· UE can receive data on DRB after having received and processed RRC resume message. 

· The UE is not required to be able to receive data on DRB and the RRC resume message in the same TB. 

· Security is fully resumed on UE side after reception and processing of RRC connection resume message and UL data on DRB(s) can be sent with “message 5”.

· RAN2 assumes that it is up to the NAS layer to choose how to continue after a failure when Resume procedure fails, when the context has been removed in the UE

· RAN2 assumes that NAS may choose between establishing the DRB or using CP solution for NB-IoT 

· RAN2 assumes that as long as there is a stored UE context in the UE, the UE will always attempt resume. 

· For connection establishment cases where S-TMSI is today sent msg 3, triggered by setup as a fallback to a failed resume, the S-TMSI is instead sent in msg 5.
· We do not introduce RAN level bearer synchronisation and the bearer list during suspend and resume procedure;
· We agree the following 3 items as a baseline, and change in case CT1 has agreed differently
· Connection initiation is triggered when upper layers request establishment or resume of an RRC connection.

· When RRC connection resume message has been received, UE RRC indicates to upper layers that RRC connection has been resumed.
· When RRCConnectionSetup is received in response to RRC connection request, UE RRC indicates to upper layers that RRC connection resume has failed.


RAN2 discussed the RRC running CR with the following agreements:

	Agreement:

· Remove the editor’s note and clarify that w.r.t RRC connection mobility in NB-IOT, only RRC context information transfer is supported and that key change at resume is supported (but no re-keying). 

· RAN2 to confirm that there is no need to require the UE not to apply the timeAlignmentTimerCommon at the time of reading SIB2 for NB-IoT, so the editor’s note can be removed.

· RAN2 to confirm that no further update to section 5.3.1.4 is anticiapted and the editor’s note at the start of the section can be removed.

· An extendedWaitTime parameter, defined with the legacy range, can be included in RRC Connection Reject message and is forwarded to the upper layers when present.

· RAN2 to confirm that there is no waitTime parameter included in RRC Connection Reject message and that T302 is not applicable to NB-IoT, so the editor’s note can be removed.

· RAN2 thinks that NB-IoT NAS should ignore a running “extended Wait Time”-timer for Exception report, as this is considered high priority.

· The non-anchor carrier configuration is provided in IE PhysicalConfigDedicated
· We don’t use the “-NB” in the parameter name

· We still use “-NB” in parameter types
· Keep the structures proposed DRB DRB-ToAddModList-NB-r13 and DRB-ToReleaseList-NB-r13 as well as the legacy definition of the parameters.

· Assume multiple SRBs in the structure for SRB-ToAddMod-NB-r13

· t-StatusProhibit is not needed.

· legacy parameter maxRetxThreshold is reused.
· We don’t spport prioritisedBitRate and bucketSizeDuration (even in the case of multiple DRB). 

· logicalChannelSR-Mask is not needed.

· ttiBundling is not needed. 

· Keep the option of configuring dedicated timers, using the legacy structure and parameters definition for RLF-TimersAndConstants. 

· Keep the legacy value ranges of n310, n311 and T311.
· We don’t use MBSFN subframe configuration

· For SI, we don’t have TDD / FDD choices, instead we make FDD specific parameters optional.
· Carrier-ConfigDedicated-NB-r13 with the preceding ASN.1 format is introduced in physicalConfigDedicated-NB to specify the UL and/or DL non-anchor carrier(s) structure.
· We assume that the PCI of a non-anchor NB-IoT carrier can be different than its associated anchor carrier, but make this optional, and if not present PIC is the same as for anchor carrier. (can discss later if to remove this optionality)
· In case the parameter “servesAsAnAnchorForOthers” is set to “true” in the configuration to non-anchor carrier above for UL and/or DL, the UE shall assume the same available subframes as in its anchor carrier, as determined by PSS/PSS, MIB SIB1 and other SI messages and the signalled available subframes bitmap. 
· In case the parameter “servesAsAnAnchorForOthers” is set to “false” in the configuration to non-anchor carrier above for UL and/or DL,, the UE assumes that only the bitmap of available subframes for the anchor carrier is applied also the the non-anchor carrier. 
· We only use dedicated signalling to configure non-achor carrier.
· 


RAN2 discussed access control with the following agreements:

	Agreement:

· In RRC there are only two priority cases for mobile orignated data for NB-IoT and they are a) normal reporting and b) exceptional reporting, where the first case do not require any particular configuration but usage of the latter should be under network control. 
· RAN2 does not see any AS benefit to support NAS low priority access in NB-IoT.
· The intention is that the UE shall initiate an RRC connection with cause mo-ExceptionData only to send exception reports.

· Exception reports can be sent on RRC connections regardless establishment cause value.

· The suspended UE shall perform resume procedure, also for access triggered with mo-signalling.
· We confirm that NB-IOT access barring is specified separately from LTE access control mechanisms. 

· Access Barring and EAB use the same field descriptions as a baseline.

· SIB14b-nb includes a separate flag indicating whether ab-BarringBitmap is applied to MO exception data (size 1), ab-BarringBitmap (size 10) for AC 0 to 9 , and BarringForSpecialAC flags (size 5) for AC 11 to 15, and AB-category (2 bits). 

· All parameters above appear both in common and per-PLMN signalling, and the common signalled IEs are applied when the corresponding per-PLMN IE is not present. 

· RAN2 assumes that emergency access is not supported in NB-IOT.

· RRC informs NAS about the failure to establish the RRC connection and that access barring is applicable. 

· RRC does not inform NAS about barring alleviation. 

· Both RRC Connection Establishment and RESUME is subject to Access Barring.


RAN2 discussed system information with the following agreements:

	Agreement:

· Confirm that the legacy view terminology “System Information” including MIB, SIB1 and SI messages is also applicable to NB-IoT.

· The content of the SIB1 remains valid / unchanged throughout the 40.96s SIB1 “modifcation period” 
· We confirm that the 2 LSBs of H-SFN is included in MIB

· We confirm that the SI-specific value tags are fixed to 2 bits as in eMTC.

· For SIB14 and SIB16 we apply the same handling as for eMTC for the corresponding SIBs there. 

· The validity of the SI-specific value tags is same as the validity for systemInfoValueTag in MIB.

· The value range of si-Periodicity for NB-IoT should be extended due to reduced bandwidth by considering the extension of SI-window value range.

· The system information change indication (1bit for Systeminfomodification and 1bit for systemInfoModification-eDRX) carried in DCI is supported. 

· UE can monitor notification about system information update through physical layer control channels, as specified in TS 36.211 if there is no paging record after PDCCH. Otherwise, the systemInfoModification and systemInfoModification-eDRX can be obtained by paging reception. 

· Clarify that the MIB, SIB1, and SIB2 to SIB5 are considered “required SI”.
· The value range of si-WindowLength for NB-IoT is ENUMERATED {ms160, ms320, ms640, ms960, ms1280, ms1600, spare}.

· The value range of si-Periodicity for NB-IoT is ENUMERATED {rf256, rf512, rf1024, rf2048, rf4096, rf8192, rf16384}. 

· As a baseline, the maximum value range of BCCH modification period can be set up to 1310.72s The Value is assumed to be defined as Paging Cycle * Coefficient
· The repetition is the same as for eMTC (number of repetitions, timer interval between repetitions).
· SIB1 scheduling information field in the MIB is an index to the scheduling information defined in the specification

· SIB1 scheduling information index is 4-bits.


RAN2 discussed idle mode mobility with the following agreements:

	Agreement:

· Based on the company feedback no further enhancement for load balancing as discussed in this contribution are pursued in REL-13.
· RAN 2 confirms that redirection information can be provided in RRC Connection Release message for both release and suspend.
· We assume that we use RSRQ to determine suitablity, send LS to RAN4 asking to confirm this assumption.

· E-UTRA inter-frequency redistribution is not applied in NB-IoT.

· Ask also RAN4 to finalize parameter ranges that are under RAN4 responsibility needed for ASN.1.  

· Ask RAN4 on for guidance on parameters used to calculate Pcompensation

· Treselection is supported. Two parameters are supported, one for interfrequency cell reselection and one for intrafrequency cell reslection. 

· In NB-IoT the UE is not required to search on other RATs during cell select.

· A NB-IoT UE should always try to find a suitable cell. We assume that no standardized means are needed to limit power consmption, e.g. when no suitable cell can be found, but rely on UE implementation (We think this is already sufficiently reflected in the running CR).

· TeDRX with 512 hyper-frames is supported.
· In NB-IoT the selection criteria S is fulfilled when both Srxlev > 0  AND  Squal > 0.

· In NB-IoT Squal is defined as Qqualmeas – Qqualmin – Qoffsettemp.

· NB-IoT do not support RSRQ based measurement threshold SIntraSearchQ, SnonIntraSearchQ (only RSRP based thresholds). 

· Qoffsettemp is supported in NB-IoT, but only the offset is broadcasted, i.e. counter and timer are left to UE implementation. 

· We assume that Pcompensation is used in the cell selection criteria S: Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp. (params check with R4)

· We assume that NB-IoT supports additionalSpectrumEmission and additionalPmax per band (8 bands), and we assume this is mandatory for the UE. (check the params with R4)

· The measurement thresholds are mandatory present in system information. 

· In NB-IoT T-Reselection is broadcasted in SIB3 for intra-frequency and SIB5 for all inter-frequencies (i.e. common value for all inter-frequencies)
· Confirm that UE should apply inter-frequency measurement rules only for the listed inter-frequencies indicated in system information.


RAN2 discussed paging with the following agreements:

	Agreement:

· The eDRX cycle length value range in NB-IoT is {5.12 (FFS), 10.24 (FFS), 20.48, 40.96, 81.92, 163.84, 327.68, 655.36, 1310.72, 2621.44, 5242.88, 10485.76} sec.

· In NB-IoT there is no eDRXAllowed indicator in system information.

· We confirm that the same loose H-SFN synchronization as in eMTC is used in NB-IoT. 

· Two “direct indication” bits are used for SI update, for cases when SI change notification is done without paging. 

· The two SI update indications are included in the RRC Paging message when there is normal paging (one or more paging records in the Paging message) and SI change notification at the same time. 

· In NB-IoT the maximum number of Paging Records in the Paging message is 16. 

· Include nb-mpdcch-NumRepetitions-Paging IE in RadioResourceConfigCommonSIB in SIB2.
· NB-IoT supports a Cell specific DRX cycle that is configurable and broadcasted, Range {1.28, 2.56, 5.12, 10.24} sec 

· eDRX cycle, NB-IoT supports {20.48, 40.96, 81.92, 163.84, 327.68, 655.36, 1310.72, 2621.44, 5242.88, 10485.76} sec. 

· In NB-IoT, we use the legacy LTE PO-table, as proposed in LS from RAN1.


RAN2 discussed MAC with the following agreements:

	Agreement:

· If we introduce new IEs in MAC for MSG3, the overheead is expected to be the remaining bits in an octet. 

· The following five DL LCIDs are applicable for NB-IoT: “CCCH”, “Identity of the logical channel”, “UE Contention Resolution Identity”, “Timing Advance Command”, ”Padding” and RAN2 to select one of either “DRX Command” or “Long DRX Command”.

·  (at least) the following four UL LCIDs are applicable for NB-IoT: “CCCH”, “Identity of the logical channel”, “C-RNTI”, and ”Padding”. 

· It shall be clear in 36.321 which LCIDs are applicable and not applicable to NB-IoT. 

· We confirm that we reuse the LCID size of LTE

· The drx-InactivityTimer should be started at the end of the transmission/re-transmission of each MAC PDU.

· The “UL HARQ RTT Timer” is constant and started on the last subframe of the NPUSCH transmission and the “HARQ RTT Timer” is variable and started on the last subframe of the NPDSCH transmission. 
· We use NB-IoT specific DVI/PHR for MSG3, and use LTE BSR for non-MSG3 cases.
· We don’t include PHR for other cases than MSG3 as RAN1 hasn’t asked for it. 
· We put the NB-IoT-specific DVI/PHR functionality in MAC
· Only a Short BSR is supported for NB-IOT (no long BSR). 

· Same text as for legacy LTE in 36.321 on BSR trigger new data and high priority data is used for NB-IOT. 

· all data belongs to the same priority for NB-IOT wrt BSR triggering. 

· BSR retransmission is supported for NB-IOT (We also support infinity value for reTxBSR-Timer)

· Periodic BSR is supported for NB-IOT

· Padding BSR is supported for NB-IOT

· Reuse BSR cancellation mechanism, with the difference that a padding BSR can cancel a pending regular or periodic BSR (i.e. the NOTE about padding BSR and cancellation is not applicable for NB-IoT). 

· For NB-IoT all logical channels belong to one LCG that do not need to be configured by RRC. This LCG comprises both SRB and DRB.
· maxHARQ-Tx and maxHARQ-Msg3Tx are not supported for NB-IoT as only asynchonous HARQ is supported, therefore they don’t need to be configured in RRC.
· The multiplexing parameters including nb-prach-numSubcarrier, nb-prach-SubcarrierOffset, nb-prach-period, and nb-prach-StartingTime for PRACH resource for different coverage level and ST/MT can be broadcasted in system information for UE choosing PRACH resource according to its coverage level and msg3 ST/MT requirement.

· We introduce the concept of PDCCH period.
· Use PDCCH period instead of subframe as basic unit of ra-ResponseWindowSize.

· Use PDCCH period instead of subframe as basic unit of mac-ContentionResolutionTimer.

· preambleMappingInfoList is not needed in NB-IoT.

· It should be possible to have different backoff times for different coverage levels.

· The backoff time can be caluculated as Backoff Parameter value * PRACH period.
· MAC shall stop transmissions after reaching max no of transmissions on the worst coverage level.
· The onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer and the HARQ RTT timer in NB-IoT should be extended, compared to eMTC/LTE. 

· drx-ULRetransmissionTimer in eMTC should be re-used in NB-IoT because of the asynchronous and adaptive UL HARQ process. While the values should be extended.

· We use PDCCH period instead of PDCCH subframe as basic unit of corresponding DRX parameters, except for the DRX cycle.


RAN2 discussed RLC/PDCP with the following agreements:

	Agreement:

· RAN2 assumes 1500 octets max PDU size for application layer, both for IP and Non-IP, for UL and DL, both for CIOT CP optimization (NAS SDU) and UP optimizations (PDCP SDU). 

· We assume that the resulting limitation regarding PDCP SDU size will also be applicable to SRB.
· t-StatusProhibit is not supported. From RLC specification view we can consider this set to zero. The parameter is not needed in the RRC ASN.1 for NB-IoT.

· The value range for t-PollRetransmit needs to be updated for a NB-IoT UE and is FFS. Values in the order fractions of a second to 180 seconds to account for transmission times, HARQ attempts and scheduling delays.
· PDCP discard timer is used for NB-IoT
· 4 kbytes is the layer 2 buffer size for NB-IOT.
· The RoHC profiles that exist in legacy LTE can be included also for NB-IoT except the RTP profile.

· The RRC resume message should contain an indication on whether the UE shall continue with the old RoHC context/state or whether it shall reset/restart RoHC and send a full header.

· In the DVI, if the UE can ROHC-compress the first packet, the UE should report the RoHC compressed UL volume in Msg3, which means that the UL volume is counted the same as in any other UL message..


Others:

	Agreement:

· We introduce a SIB indication to indicate whether “attach without PDN connectivity” can be done or not, to be forwarded in the UE to NAS for control of NAS behaviour.  

· We assume this need to be signalled per PLMN. 

· We also introduce an indication at connection establishment, to be used at attach, in MSG5, whether the connection is for “attach without PDN connectivity” or not.


RAN2 NB-IoT adhoc#2

Contributions [659] – [730] were submitted to this meeting.
RAN2 discussed UE capability with the following agreements:

	Agreement:

· We use the UE cat name “NB1”

· We assume that multi-DRB is signalled as an AS capablity.

· We suggest to CT1/SA2 that is beneficial to signal multipleDRB-NB capability information over NAS (Attach and TAU), as this is useful to MME when deciding whether to establish additional bearer or not.


RAN2 discussed UP solution with the following agreements:

	Agreement:

· We don’t pursue fast dormancy solutions for Rel-13 (for UP solution)


RAN2 discussed the first round ASN.1 review with the following agreements:

	Agreement:

· I.04: At resume failure/fallback, AS indicates failure to the higher layer

· I.04: We clarify what is Resume UE context textually in one location, and we use this notation consistently + resumeIdentity. We discuss the deifinition in the ongoing CIOT resume email discussion.

· I.01 / N.01: the proposed resolution is agreed.

· H.04: not applicable

· Z.04: FFS if further text is needed for when to acquire SIB14-NB

· Z.05: the proposed resolution is agreed.

· E.50: the proposed resolution is agreed.

· We confirm that SMC is sent using SRB1 and is IP but not ciphered.

· H.17: no resolution proposed, offline discussion for how to improve.

· H.18: the proposed resolution is agreed.

· For UEs that support both UP and CP solution, both SRB1 and SRB1bis are established at the same time (meaning that no separate establishment of either of SRB1 or SRB1bis is performed)

· For UEs that support only CP solution, only SRB1bis is established.

· H.19, I.03 covered by the above to bullets, detailed text FFS

· I.02: the proposed resolution is agreed.

· E.49: We adopt the terminology “multi-prb” in general. The proposed resolution is agreed.

· H.20: the proposed resolution is agreed.

· E.47: “include attachWithoutPDNConnectivity in accordance with the information received from upper layers” changed to “include attachWithoutPDNConnectivity if received from upper layers”. FFS if ASN.1 should be modified.

· H.21: this should be clear from stage-2. We don’t clarify this in 36.331.

· H.22 not agreed

· I.05: the proposal to explicitly mention release ID is dependent on the discussion on I.04 above

· We use the word “discard” to indicate when stored information is removed from UE memory.

· H.24: We make the extWaitTime IE mandatory in ASN.1 for NB-IoT (for reject).

· I.06: the first change: both checks should still be on level 1 but order to be switched.

· 5.3.3.14 details on text within brackets need to be checked for correctness. 

· E.05: the proposed resolution is agreed, we make new definitions in the NB-IoT module.

· N.18: for new messages, we either use –r13 (for common messages defined in the LTE module) or –nb (for specific messages defined in the NB-IoT module).

· N.16: for new IEs, we use –r13 (regardless which module it is specified in).

· N.17: we don’t add a spare.

· Z.06: the proposed resolution is agreed.

· E.09: We handle non-anchor-PRB configurations only by dedicated signalling in rel-13 (but we make the IEs optional in the dedicated signalling, for future flexibility).

· E.010 postpone to SI session.

· E.011/Q.15: GUMMEI type is not needed (for NB-IoT we always assume native).

· N.20 (including N.19): the proposed resolution is agreed.

· H.29: We mention SRB1bis for NB-IoT explicitly for messages that can use SRB1bis for NB-IoT.

· H.35: the proposed resolution is agreed (but details may need to be reviewed).

· H.38: We include the multi-tone and multi-PRB capabilities in RRC connection request. The FFS can be removed.

· It is FFS if we optionally include the multi-tone and multi-PRB capabilities in RRC connection setup confirm (for the case when this has not been indicated in MSG3 – the resume fallback case).

· H.40: discussed based on another contribution.

· H.41: should be resolved, FFS how.

· H.44: the proposed resolution is agreed.

· H.46: the proposed resolution is agreed.

· Q.01: the proposed resolution is agreed.

· Q.02: The first change is agreed.

· Q.12, Q.13: not agreed.

· For MSG 3 CCCH transmissions, the MAC overhead is DVI 4 bits, spare 2 bit, PHR 2 bits, MAC overhead 8 bits.

· I.11: the proposed resolution is agreed.

· I.16: the proposed resolution is agreed.

· I.18: the RRC spare shall be 22 bits.

· I.22: the hyphen is only applied after the abbreviation, and we apply the hypening to dedicated signalling.

· Q.23: We stick with the solution in the baseline CR.

· H.48: We keep the possibility to have suitability parameters in the neighbour cell info.

· H.49: We keep the parameter mandatory.

· H.50: the proposed resolution is agreed.

· H.51/E.14: the proposed resolution is agreed, we import from the LTE module.

· E.15: We keep this FFS. If no input at next meeting then we don’t support this.

· I.27: the proposed resolution is agreed.

· Z.12: the proposed resolution is agreed.

· N.8: the proposed resolution is agreed.

· E.16: the proposed resolution is agreed.

· E.17: the proposed resolution is agreed, FFS detailed description.

· E.18: FFS

· E.31: We update the range to support NB-IoT coverage levels.

· E.33: In the signalling we support three cases, non-anchor carrier have a) no config, b) same as anchor, or c) a separate configuration.

· E.37: the proposed resolution is agreed.

· E.38: the proposed resolution is agreed.

· E.39: the proposed resolution is agreed.

· E.40: the proposed resolution is agreed.

· E.43: the proposed resolution is agreed.

· E.52: the proposed resolution is agreed.

· E.53: FFS

· H.53.2: Agreed.

· H.53.3: We treat this based on R2-163231.

· H.53.4: FFS

· H.53.5: the proposed resolution is agreed.

· H.53.6: FFS

· H.54: the proposed resolution is agreed.

· H.55: check offline

· H.84: the proposed resolution is agreed with the addition of yet another codepoint 1/1024.

· H.62 already covered.

· H.63: the proposed resolution is agreed.

· H.67: the proposed resolution is agreed.

· H.85: the proposed resolution is agreed (the last sentence is added).

· I.29: We don’t signal PDCP SN length (assume 5 bits for SRB and 7 bits for DRB always).

· I.39: should be updated based on naming discussion. Rapporteur can take into account.

· Z.15: FFS (check R1). If no new info we keep the values.

· Z.16: We keep the values in the CR until we have better ones (e.g. as discussed in the email discussion). It is anyway known that we regard the current values in the CR as a baseline.

· E.35, keep as it is (at least until we receive further info from R4).

· E.44: the proposed resolution is agreed.

· H.73 treated based on other contributions.

· I.43: We will not signal the UE category in this release (as there is only one category for NB-IoT capable UEs), unless needed for paging FFS.

· Z.17: this info shall be signalled in the phylayerparams (no change).

· E.45: the proposed resolution is agreed.

· Z.01: the first change is agreed.

· H.77: the proposed resolution is agreed.

· H.78: the proposed resolution is agreed, and we ask R1.

· I.46: the proposed resolution is agreed.

· N.14 keep the note.

· N.15: We use the SRB1 configuration also for SRB1bis. It need to be clear in the TS that the only differnece between SRB1 and SRB1bis is PDCP, Rapporteur to include clarification if needed (to check).

· N.31: We keep the current format in the running CR (no separate section).

· N.33: the proposed resolution is agreed, but we need to define also the actual values, FFS for next meeting.

· I.31 / I.32 We assume need ON (revisit in the next meeting based on contributions if needed).

· H.30: Unless agreed otherwise at this meeting, We don’t use ueAssistanceInformation for NB-IoT.

· I.044 closed.

· Q.20: we keep it optional.

· Q.27: We remove the field and consider both SRB1bis and SRB1 configured at the same time.


RAN2 discussed the timers with the following agreements:

	Agreement:

· We go for approach a) i.e. just have long timers to extend NAS timers for NB-IoT for this release

· As a baseline, T300 value range is defined as { ms2500, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000 }.

· T301 value range reuses same value range as T300 above.

· We assume T310 may be extended but we wait for R4 input.

· As a baseline, T-PollRetransmit range is  {ms250, ms500, ms1000, ms2000, ms3000, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, ms90000, ms120000, ms180000}.

· We will inidicate to CT1 how the AS timers have changed, T300, T301, T-pollretransmit, T-statusprohibit, from next meeting.

· 


RAN2 discussed system information with the following agreements:

	Agreement:

· System Information message is repeated once in {every 2nd, every 4th, every 8th, every 16th} radio frame within an SI window.

· SI message transmission starts in the first valid subframe of the radio frame and an optional offset is defined in terms of a number of radio frames (1-15)

· The value range of si-Periodicity for NB-IoT is ENUMERATED {rf64, r128, rf256, rf512, rf1024, rf2048, rf4096}.

· Up to 8 SI-messages can be configured for NB-IoT.

· RAN2 ask R1 to consider additional TB sizes according to R2-163293

· IF RAN1 cannot converge on this RAN2 will use the previous RAN1 agreements.


RAN2 discussed idle mode procedure with the following agreements:

	Agreement:

· We can apply eDRX system solution to NB-IoT, and we can apply to NB-IoT PTW decisions that are made for the system level.
· Align the Paging Window length to a multiple of the DRX cycle for NB-IoT.

· The said DRX cycle is the DRX cycle broadcasted in the cell (for NB-IoT this is the DRX cycle applied by the UE).

· We will include this information in an LS from the next meeting.
· We respond to CT1 explaining that camped on anycell / camped on acceptable cell does not make sense for NB-IoT, and that we will not support this in AS specifications for NB-IoT. 

· CT1 may choose to use or not use the label “limited service state” in their specifications. RAN2 assumes that if CT1 agrees to use “limited service state” in some way, this state involves no AS functionality 

· RAN2 will update the current text for NB-IoT in 36.300 and 36.304 to indicate the non-support of Camped on any cell (i.e. UE will not camp on an acceptable cell) and to remove any text that could indicate the non-support of limited service state for NB-IoT.


RAN2 discussed user plane (MAC/RLC/PDCP) with the following agreements:

	Agreement:

· The possible values signaled by the network shall be the same as for LTE (i.e. {2, 3, 4, 5, 6, 7, 8, 10}). The value considered by the UE will be: ra-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s).

· The mac-ContentionResolutionTimer will be expressed in PDCCH periods) the possible values signaled by the network shall be: {1, 2, 3, 4, 8, 16, 32, 64}. The value considered by the UE will be: mac-ContentionResolutionTimer = Min (signaled value x PDCCH period, 10.24s).

· the tone information shall be included in the RAR, in the Random Access Preamble ID field in the MAC PDU subheader.

· t_id is not needed in the RA-RNTI formula.

· the SFN in the RA-RNTI formula shall be divided by 4.


Others:

	Agreement:

· We don’t pursue fast dormancy solutions for Rel-13 (for UP solution).
· The essence of the existing barring alleviation agreement is that RAN2 will not specify RRC to inform NAS about barring alleviation and RAN2 sticks to this agreement.


RAN2#94

Contributions [731] – [826] were submitted to this meeting.
RAN2 discussed UE capability with the following agreements:

	Agreement:

· powerClassNB-20dBm-r13 optional UE capability is supported in NB-IoT and signalled in UE-Capability-NB-r13, exact parameter name can be determined offline. 

· multiNS-Pmax-r13 is an capability in NB-IoT signalled in UE-Capability-NB-r13.
· We use “UE-category-NB” for the title of the UE categories for NB-IoT in 36.306. 

· Use multiCarrier instead of multiPRB, check offline further consistency (e.g. multiTone)
· For Multi-carrier-rel13, multiple PRB operation should be changed to multi-carrier-operation.

· We signal ue-Category-NB-r13 { nb1 } explicitly. This IE has one value and is optional

· Shall clarify in RRC that a UE of this release shall signal ue-Category-NB-r13. 


RAN2 discussed multi-carrier with the following agreements:

	Agreement:

· Anchor carrier: In NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB are transmitted

· Non-anchor carrier: In NB-IoT, a carrier where the UE does not assume that  NPSS/NSSS/NPBCH/SIB-NB are transmitted
· We assume that the possible combinations anchor / non-anchor are: [guardband/guardband, guardband/inband, inband/inband, inband/guardband, standalone/standalone], with the restriction that carriers are not more than 20MHz apart.
· We use the names “anchor carrier” and “non-anchor carrier” in the context of multi-carrier operations. 

· The PCI of a non-anchor carrier/PRB is always the same as its associated anchor carrier/PRB.

· A non-anchor carrier/PRB cannot serve as an anchor carrier/PRB with NPSS/NSSS/NPBCH/SIB1-NB for other UEs.


RAN2 discussed UP solution with the following agreements:

	Agreement:

· Input to short MAC-I calcuation: Same input as reestablishment + Resume Constant. 

· UE need to store the input used for the MAC-I calculation in addition to the UE context/configuration.
· Capture the protection of resume related RRC messages in the table in Annex A.6 as outlined in Clause 4 above. Agree on the proposed updates to 5.3.3.4a  of 36.331 for the case where the check on the Integrity protection of the RRCConnectionResume message fails.
· We confirm that During suspend-resume RLC and PDCP will be re-established

· At RRC suspend RBs are suspended, and at RRC Resume RBs are resumed. 

· PDCP is re-established at RRC resume. 

· RLC is re-established at RRC resume.


RAN2 discussed the second round ASN.1 review with the following agreements:

	Agreement:

· The indication to NAS of failed ULinfomration transfer is only done when security has not been started. 

· I.047: The issue need to be addressed, but can be resolved offline 

· Z.004: No action. 

· Z.018 discussed based on discussion paper

· E.079: We introduce a ref to 36.213

· E.081: No action

· I.066: We go with option 2

· I.005: disc separtaely

· C002: discussed based on discussion paper

· H.90: proposed resolution is agreed. 

· Z.019: proposed resolution is agreed.

· Z.020: proposed resolution is agreed.

· Z.021: proposed resolution is agreed.

· Z.022, E.083: proposed resolution is agreed.

· E.084: proposed resolution is agreed.

· E.86: This issue is closed based on specific discussion

· E.088: No action

· I.067: proposed resolution is agreed.

· H.91: proposed resolution is agreed. 

· H.35: No action. 

· Q.009: proposed resolution is agreed. 

· Q.018: no action

· Z.024: We stick with currrent values in the running CR

· Z.025: Selected PLMN and Dedicated info NAS is included. Registered MME is not included. 

· E.015: We support cell blacklisting, both intra- and inter-freq.  

· E.92: already agreed

· E.93: A restriction that different NPRACH resources cannot have the same repetition level has been captured in the MAC spec, and is captured in RRC as well 

· E.53: already agreed

· H.55: We support multiple priority (reuse the current MAC text). 

· Z.015: no action

· Z.016: should instead take into account the agreements from RACH email discussion. 

· H.103: handled in offline discussion from MAC discussion. 

· H.105: no action (see instead contributions for value range)

· H.106: Issue is closed based on RLC 36.322 discussion

· H.108: Remove the “Max” from npdcch-MaxNumRepetition-r13

· Z.26: covered by the MAC discussion

· E.91: the proposed resolution is agreed

· I.055.2: the proposed resolution is agreed

· H.110: discuss later based on contribution

· H.111: import the related definitions from LTE module

· H.124/125: We attempt to have descriptions related to need code OP. Ericsson volunteers to provide a first version. Determine offline. 

· E.068/69: discuss later based on contribution

· E.070: the proposed resolution is agreed.

· I.062: the proposed resolution is agreed, and we need to update in 36.306 as well. 

· H.112: the proposed resolution is agreed. 

· H.115: the proposed resolution is agreed. 

· N.15, H.79: No action. The configuration for SRB1 and SRB1bis is the same. 

· E.54: the proposed resolution is agreed. 

· H.116: Value in the default configuration is infinity. 

· H.117: the proposed resolution is agreed.

· H.119: the proposed resolution is agreed.

· E.075/076: discuss later based on contribution

· N.33: It shall be clear that LTE processing requirements do not apply to NB-IoT. 

· H.120: we add a new column for NB-IoT. We assume that 2 RLC-AM entities are used for SRB1 and SRB1bis. Number for DRBs is depending on UE capability (0, 1, 2). 

· The value for the periodic BSR timer in the default configuration is pp8

· The range for the periodic BSR timer shall be [pp2, pp4, pp8, pp16, pp64, pp128, infinity, spare]

· H.124: Both IEs shall have need code OR


RAN2 discussed RLF with the following agreements:

	Agreement:

· As any NB-IoT UE is always configured with specific coverage enhanced level, radio link monitoring takes into account the maximum NB-PDCCH repetition value configured for the NB-PDCCH to be used by the UE. The value of the maximum number of repetitions for NB-PDCCH is configured via dedicated signalling (i.e. RRC Connection Setup or RRC Connection Reconfiguration) as part of the NB-PDCCH USS configuration.

· The value range of T310 needs to be extended for NB-IoT, e.g. ENUMERATED {ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000}.


RAN2 discussed system information with the following agreements:

	Agreement:

· We confirm that if we have the additional smaller TB sizes we will have 8 TBS values {56 (2ms), 120 (2ms), 208 (8ms), 256, 328, 440, 552, 680}

· si-RepetitionPattern-r13 is indicated per SI-message in SIB1-NB.
· the SI message transmission offset is a SI-Window offset


RAN2 discussed idle mode procedure with the following agreements:

	Agreement:

· The Treselection range will be ENUMERATED {0, 3, 6, 9, 12, 15, 18, 21}. Default value is 3. 

· The min time interval between two consecutive reselections can remain 1s.

· We assume that Treselection should be larger than Tevaluation.
· The value range of PTW for NB-IoT is {0, 2.56, 5.12, 7.68, 10.24, 12.8, 15.36, 17.92, 20.48, 23.04, 25.6, 28.16, 30.72, 33.28, 35.84, 40.96} seconds.


RAN2 discussed MAC with the following agreements:

	· Agreement:

· We aim for the following: After RACH, when the UE was served on a non-anchor carrier, the UE will go back to the non-achor carrier where it was previously served.

· We don’t go for alt 3, We go for alt 2 in R2-164405
· In logical channel prioritization we don’t use step 1 and 2 for NB-IoT, but only step 3, i.e. PBR is not applicable to NB-IoT. 

· We use the existing section on RACH, and apply the suggested clarifications (in the CR) to understand what is meant by coverage level, CE level (or enhanced coverage level, as proposed in another CR for eMTC for 36.321) for the RACH procedure NB-IoT in TS 36.321. 

· We should have some explanation or definition what is en NB-IoT UE. 

· An NB-IoT UE is a UE that uses NB-IoT. This definition is introduced in all TSes using this term. 

· We use the definition of NB-IoT from the RRC TS is other TSes as well. 

· For the definition of data for DVI, we clarify, and avoid the reference to future established logical channels.
· PDCCH period (pp): Refers to the interval between the start of two PDCCH occasions and depends on the currently used PDCCH search space [2]. For an NB-IoT UE, a timer duration is configured by upper layers in units of a PDCCH period. The calculation of number of PDCCH subframes for a timer is done by multiplying the number of PDCCH periods with npdcch-NumRepetitions-RA when the UE uses the common search space or by npdcch-NumRepetitions when the UE uses the UE specific search space

· Change “select the Random Access Preambles group and the PRACH resource corresponding to the selected CE level and, in case of NB-IoT, the support for multi-tone Msg3 transmission” into “select the Random Access Preambles group and the PRACH resource corresponding to the selected CE level and, in case of NB-IoT, additionally corresponding to the support for multi-tone Msg3 transmission”
· We don’t pursue PHR after MSG3 in Rel-13. 

· Reuse short BSR MAC CE for BSR signalling for subsequent data transmission.
· The (mod operation based on the) maximum RAN Window Size (W) is removed from the RA-RNTI formula.

· A band indicator shall not be included in the RA-RNTI formula.

· A coverage level/NPRACH resource indicator is not included in the RA-RNTI formula.

· The RA-RNTI formula for NB-IoT is: RA-RNTI=1+SFN/4, with frequency information in the RAR and a RA-RNTI space of of 1~256

· We use the same method as for LTE for the BI values, i.e. a list of 16 values, that can be signalled, and the backoff time is not further dependent on PRACH period. 

· The Range of the backoff parameter value is 

· 0

· 2^8 = 256

· 2^9 = 512

· 2^10 = 1024

· …
· 2^18 = 262144

· 2^19 = 524288
· We confirm that we use only one MAC subheader for MSG3 for both CCCH and DVI/PHR, and this is already in the running CR.
· When UE need to continue PDCCH monitoring after a transmission, UE should start PDCCH monitoring at the first PDCCH occasion 4ms after HARQ feedback and/or PUSCH transmission, i.e. after RTT timer expiry. 

· Active time shall start at the point in time indicated above. 

· The UE should stop monitoring PDCCH when RTT timer starts.

· We keep the current timers, i.e. both inactivity timer and retransmission timer.
· The onDurationTimer is configured in number of PDCCH occasions.
· The OnDuration periods should be aligned with the scheduling interval in NB-IoT (T) and the length of the long DRX cycle should be a multiple of T.

· Use the following long DRX cycles: sf256, sf512, sf1024, sf1536, sf2048, sf3072, sf4096, sf4608, sf6144, sf7680, sf8192, sf9216, spare4, spare3, spare2, spare1.

· Use 8 bits for specifying the OnDuration offset for any of the different long DRX cycles.

· The granularity is long DRX cycle / 256. 

· Use the following OnDurationTimer values: pdcch occasions {1, 2, 3, 4, 8, 16, 32 spare1}.

· Use the following drx-InactivityTimer values: pdcch occasions {0, 1, 2, 3, 4, 8, 16, 32}.

· We use Pdcch Occasions instead of Pdcch Period also for DRX retransmission timer and DRX UL retransmission timer.
· We follow the RAN1 agreement such that the UE does not try to receive PDCCH when PDCCH is not sent. 

· Inactivity timer, UL retransmission timer and onDuration timer shall stop when PDCCH is received.
· We confirm that sr-ProhibitTimer is not supported for NB-IoT and it can be removed from the RRC ASN.1.
· logicalChannelSR-ProhibitTimer-NB-r13 value range is is {pp2, pp8, pp32, pp128, pp512, pp1024, pp2048, spare} (maybe pp need to be changed based on other agreements)
· The format of LTE short BSR is reused, meaning that the BSR is 6 bits. 

· We use the LTE BSR range.  

· Use the smaller buffer size intervals as specified in table 1 for the DPR in NB-IoT. Add a couple of larger values, with the highest value meaning >= 1500 bytes.


RAN2 discussed RLC/PDCP with the following agreements:

	Agreement:

· It is common understanding that the value zero of timer means t-Reordering is started and expired immediately, i.e., does not mean timer never starts.

· RLC status reporting due to SN gap can be disabled for NB-IoT

· When Status report is triggered due to SN gap, the triggering is immediate, i.e. as if t-reordering is set to 0ms. There is no other configurability of t-reordering except 0 ms and possibly infinity, depending on the implementation of the agreements above.
· The PDCP discardTimer valu range  {sf5120, sf10240, sf20480, sf40960, sf81920, infinity, spare2, spare1}.
· The maximum size of PDCP SDU and PDCP control PDU is 1600 octets in NB-IoT.


Others:

	Agreement:

· A UEPagingCoverageInformationNB-r13-IEs is introduced in UEPagingCoverageInformation that can include up to 2048 NPDCCH repetitions

· The value range is INTEGER (1..2048) for NB-IoT.

· Add a explanatory note that this range allows also values that are not used for Uu configurations.


RAN3#91bis

Contributions [827] – [905] were submitted to RAN3#91bis meeting.

For CP solution, it was agreed to support UE radio capability exchanging between MME and eNB.

For UP solution, reached the following agreements:

· The resume procedure is the first message send over S1 to resume S1 (e.g. before TAU).

· The Resume ID is defined as 20 bits eNB id + 20 bits UE id”, new eNB will provide short MAC-I and the new ECGI to the old eNB. 

· The remaining FFSs about the IEs in Retrieve UE context procedure were solved.

For common part, reached the following agreements:

-
Introduce RAT TYPE in S1 SETUP REQUEST and ENB CONFIGURATION UPDATE messages, to include the RAT Type for each Supported TAC. 
-
Extend the eDRX cycle value 1024 to support 2.91 hours duration. 
-
Introduce an NAS PDU Transmission Delay Indicator IE in INITIAL UE MESSAGE to assist MME NAS retransmission strategies, pending to CT1 and RAN2 confirmation.

RAN3 agreed an LS in R3-161034 to provide full picture of RAN3 progress to SA2, RAN2, SA3, CT1 groups.
RAN3#92

Contributions [906] – [954] were submitted to RAN3#91bis meeting.

For CP solution, two proposals of optimizations were noted.

For UP solution:

· It was agreed to introduce UP CIoT support indication from MME to eNB in S1AP: INITIAL CONTEXT SETUP REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, HANDOVER REQUEST messages.

· The truncated resume id is defined as: The 12 most significant bits refer to the 12 least significant bits of the eNB ID of the eNB that allocated the Resume ID. The 12 least significant bits refer to the 12 least significant bits that identify the UE Context stored at the eNB that allocated the Resume ID.

· Several proposals of optimizations were noted.

For Common part:

· It was agreed to remove the NAS PDU Transmission Delay Indicator in INITIAL UE MESSAGE message.

· It was clarified that the introduced RAT Type in S1 SETUP REQUEST and ENB CONFIGURATION UPDATE messages is used to indicates the RAT Type of the TAC of the indicated PLMN(s)

· It was agreed to introduce NB-IoT specific Default Paging DRX and Paging eDRX information (eDRX value and PTW).

RAN4

RAN4#78bis

Contributions [955] – [1086] were submitted to this meeting.
RAN4#78AH

Contributions [1087] – [1261] were submitted to this meeting.
RAN4#79

Contributions [1262] – [1474] were submitted to this meeting.
All the open issues identified in RAN#71 were solved and the agreements are captured in latest TR 36.802 V0.5.0. [1092]. The big CRs to introduction of NB-IoT to UE TS 36.101 (R4-163826), BS TS 36.104 (R4-164452) and TS 37.104 (R4-164010) were approved. And for RRM all the CRs for core requirements were approved.

RAN4#79 (demod)
Contributions [1475] – [1489] were submitted to this meeting

Three way forwards about the simulation assumptions for different NB-IoT physical channels including NPRACH, NPUSCH format 1 and NPUSCH format 2 for the UL (R4-164480 and R4-164491), and NPBCH, NPDCCH and NPDSCH for the DL (R4-164479) were agreed.

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
· DL gaps for NPDCCH and NPDSCH

· Valid subframes definition and configuration

· Dropping and postponing procedures

· UL gaps for NPUSCH and NPRACH
· Timing relationships

· RRC parameters
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
· Bit encoding of fields in NB-MIB

System information and paging transmission

· SIB1 period, repetitions, exact subframes, modification period

· Physical layer details of other SIBs
· Definition of PO/PF from physical layer perspective
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.
· Assignment of aggregation levels and repetition levels to search spaces
· Search space starting subframes and offset
· Search space monitoring requirements
· Multiplexing with NB-PDSCH and other NB-PDCCH
· DCI formats details
· NPDCCH order contents

· Direct indication format N2

NB-PDSCH

· 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 and soft channel bits
· MCS and TBS tables

· Resource mapping to more than one subframe

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

· NB-PSS ZC sequence length 
· NB-PSS design
· NB-SSS design
· 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
· Port definitions and quasi-colocation rules
NB-PUSCH

· Resource unit definitions for NB-PUSCH

· UL frame structure details

· Supported modulation schemes (pi/2-BPSK, pi/4-QPSK)
· Number, adaptivity, and asynchronous type of UL HARQ processes

· Supported UCI types
· Finalization of supported modulation schemes and phase rotations

· MCS and TBS tables

· Mapping to resource units, rate-matching, scrambling, interleaving, etc.

· UL narrowband DM-RS, including sequence, resources, and phase rotations
· Puncturing and rate matching rules/configurations for LTE transmissions

· Power control procedures

· NB-PHR
Uplink control information

· ACK/NACK transmission resources and indication

· No support for CQI reporting

· No multiplexing of A/N with data
· DM-RS for ACK/NACK on NPUSCH
NB-PRACH and random access
· NB-PRACH preamble design
· NB-PRACH subcarrier spacing, cyclic prefixes, numbers of repetitions supported

· NB-PRACH single-subcarrier frequency hopping operation 

· NB-PRACH power ramping
· NB-PRACH resource configuration information
· Support of NPDCCH order
· Supportable Msg3 size

· Physical layer details of Msg3 transmission

Multi-carrier NB-IoT

· Multi-carrier NB-IoT operation
· Support for combinations of anchor and non-anchor PRB combinations
Measurements

· Measurement definitions in TS 36.214, according to RAN4 agreements.
RAN2
· Positioning work in RAN2
· Multi-PRB operation and configuration
· Common RRC control messages design
· HARQ mechanism
· UL scheduling mechanism
· UE capabilities
· Detailed RRC control messages design
· access control

· TBS for system information
· system information contents and scheduling

· Stage 3 CP solution 

· Stage 3 UP solution

· Random Access procedure

· DRX in connected mode design

· MAC scheduling design

· Paging procedures

· Cell (re)selection and load balancing design
· Radio link failure handling
· RLC simplification and PDCP simplification

· Define all value ranges of timers, constants, parameters

· NAS timer extension

· ASN.1 completion
RAN3

· S1AP Connection Establishment Indication procedure completed in Control Plane solution, UE Radio Capability exchange between eNB and MME is completed.
· S1AP UE Context Suspend and UE Context Resume procedures completed in User Plane solution. The resume procedure is the first message sent over S1 to resume S1 (e.g. before TAU). 
· X2AP Retrieve UE Context procedure completed in User Plane solution.
· NB-IoT Default Paging DRX and NB-IoT Paging eDRX information (eDRX value and PTW) are introduced.
RAN4
Co-existence study

· Co-existence study on standalone
· Co-existence study for in-band and guard-band

Frequency bands and channel arrangement
· Operating bands
· Channel bandwidth for standalone
· Channel bandwidth for in-band and guard-band

· Channel arrangement
· EARFCN
BS RF requirements 

· Base station output power
· Output power dynamics
· Transmitted signal quality
· ACLR

· Transmitter intermodulation

· Unwanted emission requirement
· Reference sensitivity
· Other receiver characteristics
UE RF requirements 

· EVM measurement
· OFF power

· Minimum power for fully allocated channel case
· Minimum power for partial allocation

· NB-IOT UE to UE co-existence

· General ON/OFF time mask
· Maximum input level
· Receiver spurious emissions
· UE Power Class

· Power control tolerance
· Output RF spectrum emissions
· Reference sensitivity
· ACS
· Blocking
UE RRM requirements 

· Cell selection/reselection
· RRC re-establishment

· Transmit timing

· Radio link monitoring

· UE measurement

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.

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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[317] R1-162903
Remaing issues on NB-PDSCH
Nokia, Alcatel-Lucent Shanghai Bell

[318] R1-162904
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[322] R1-162908
Remaining issues on random access
Nokia, Alcatel-Lucent Shanghai Bell

[323] R1-162909
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[404] R1-163578
L1 NB-IoT parameters spreadsheet
Huawei,HiSilicon

[405] R1-163579
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