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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

	75
	WI started
	RP-170852
	0%
	June 2018
	0%
	December 2018

	76
	RP-171062
	RP-171428
	8%
	June 2018
	0%
	December 2018

	77
	RP-172089
	RP-172063
	15%
	June 2018
	0%
	December 2018

	
	
	
	
	
	
	


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.
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:


48 %








RAN4 Perf. part:

10 %







RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

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

55%










RAN WG2:

38%











RAN WG3:

50%











RAN WG4:

45%











RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments: RAN WGs have sent LSs on the progress of prioritized work within objectives A-1 and A-5 of RP-1702063, from RAN1 in R1-1721316, RAN2 in RP-1714258, and RAN3 in R3-175016.
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 2018

which is:
RAN #80

The Performance part WI is planned to be 100% complete in:
December 2018
which is:
RAN #82

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)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

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
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN1#90bis
Contributions [1] - [135] were submitted to this meeting.

RAN1 discussed power consumption reduction for paging and connected-mode DRX, with the following agreements and working assumptions:
	Agreements:

· Working assumption: WUS/DTX is adopted for the power saving  signal for IDLE mode paging;

· The UE is configured with a transmission duration of WUS by higher layers

· The WUS signal may be decoded with or without relying on prior synchronization

· Whether the UE needs to acquire (further) synchronization using NPSS/NSSS to decode the NPDCCH following the WUS is FFS
· The power saving of using existing synchronization signal to achieve sync and using WUS for synchronization should be compared.
· For RAN#78 timeline, RAN4 can assume the UE is synchronized prior to the WUS
· After RAN#78, RAN1 and RAN4 will conduct additional work to allow the assumption that the UE is not synchronized prior to the WUS (with the same WUS signal design) for 144 dB MCL; and will study to allow the assumption that the UE is not synchronized prior to the WUS (with the same WUS signal design) for 154, 164 dB MCL
· Status of work on ‘Relaxed monitoring for cell reselection’ in RAN2/4 should be considered
· RAN1 assumes that introduction of WUS does not alter PO/PF definition

· At least in a UE’s DRX cycle:
· WUS supports at least being applied to all the UEs monitoring WUS associated to a PO in a NB-IoT carrier;

· FFS: eNB can configure WUS being applied to a group of more than one of the UEs associated to a PO in a NB-IoT carrier

· An LS was sent to RAN2 to request input on feasibility of UE groups for WUS in R1-1719207
· At least in a UE’s DRX cycle, one WUS informs UE whether to monitor the PO in a single DRX cycle 

· Include in the LS to RAN2, to request input on the feasibility of WUS applying to more than one PO in a PTW for eDRX case 

· WUS signal is at least cell-specific;

· FFS scrambling of WUS including time varying scrambling

· Long ZC sequence based signal is considered as the starting point for WUS signal:

· FFS: whether the sequence can span over multiple subframes

· FFS: whether accumulated multiplication is applied between sub-sequences from the long ZC sequence to reduce the impact of frequency error;

· FFS: Support transmit diversity for NB-IoT WUS 

· FFS: NSSS like signal is used as the wake-up signal
Working assumption:

· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is:

· A WUS has a time location which is configurable with respect to the associated PO(s) location(s)


RAN1 discussed data transmission during the random access procedure, with the following agreements:

	Agreements:

· From RAN1 point of view, it is feasible to support early UL data transmission in Msg3 from an NB-IoT UE using some TBS value(s) from the TBS range specified for NB-IoT in Rel-13 with a maximum total TBS of 1000 bits.

· FFS if and how there will also be a larger supported maximum total TBS

· The detailed value(s) should consider the payload size of early data packets from RAN2.

· From RAN1 perspective, the physical layer design will assume eNB is not required to always provide a grant of a larger TBS for Msg3 and can decide to just provide a grant for 88 bits instead

· An LS was sent to RAN2 informing the above in R1-1719103. 


RAN1 discussed reduced system acquisition time, with the following agreements:

	Agreements:

· SIB1-NB can be additionally transmitted in subframe(s) other than Rel.13 existing SIB1-NB transmission subframes on the anchor-carrier.

· Additional SIB1-NBs are transmitted on subframe #3

· The periodicity of additional SIB1-NB transmissions is 20 ms and in the same radio frame as legacy transmission

· FFS the supported number(s) of additional transmissions of SIB1-NB

· There is no signalling of the number of additional SIB1-NB transmissions

· The TBS, coding, and modulation of additional SIB1-NB repetitions are the same as the existing ones for Rel.13 SIB1-NB

· FFS scrambling

· FFS: The sequence of coded bits-to-subframe allocation of additional SIB1-NB transmission can be interleaved compared to the existing SIB1-NB transmission

· When additional SIB1-NBs are transmitted, the subframe(s) carrying additional SIB1-NB(s) can be declared as invalid downlink subframe by downlinkBitmap

· Rel.15 UEs interpret invalid downlink subframes whose indices are corresponding to additional SIB1-NBs transmissions but not carrying additional SIB1-NB (and NSSS) as valid downlink subframes

· Additional SIB1-NB transmission can be configured by eNB, and the presence of additional SIB1-NB can be indicated by one of unused bits in MIB-NB

· FFS if additional SIB1-NB transmissions are also supported on non-anchor carriers


RAN1 discussed TDD NB-IoT, with the following agreements and working assumptions:

	Agreements: 

· TDD UL:DL configuration 0 is not supported in TDD NB-IoT in Rel-15

· MIB-NB is transmitted on the same NB-IoT carrier as NPSS/NSSS.
· The single NB-IoT carrier for all the other SIBs than SIB1-NB, when not the anchor carrier, is:

· In a PRB indicated by SIB1-NB with exact signaling design left to RAN2 including whether to signal anything in case these other SIBs are on the anchor carrier

· It is supported that SIB1-NB is transmitted only on the anchor carrier

· In at least subframe #0 in odd frames

· It is supported that SIB1-NB can be transmitted on non-anchor carrier, FFS details

· It is necessary to consider SFN wraparound as part of FFS

· Periodicity of SIB1-NB in TDD is the same as FDD (i.e. 2560ms)

· One transport block of SIB1-NB is transmitted over 8 SIB1-NB subframes (i.e. same as FDD)
· For NPSS, NSSS and NPBCH transmission in TDD:

· NPSS is transmitted on subframe #5 in every radio frame

· NSSS is transmitted on subframe #0 in every even-numbered radio frame

· NPBCH is in subframe 9 in every radio frame on the same carrier as NPSS/NSSS.

· Confirm the working assumptions from RAN1#90, i.e. NPSS uses the lower 11 subcarriers in one subframe and the same cover code for TDD as FDD.

· The NPSS and NSSS sequences for TDD are the same as FDD.

· TDD and FDD NB-IoT are distinguished by the relative location of NPSS and NSSS.

· NPUSCH transmissions with 15 kHz subcarrier spacing are supported in all supported UL/DL configurations for NB-IoT TDD.

· 3.75 kHz is also supported, in UL/DL configurations #1, [#3], #4, with the same definition of NB-slot and resource unit as FDD

· FFS if there any need for any other subcarrier spacing and/or slot structure for TDD

· This needs to take into consideration the co-existence of NPRACH and NPUSCH.

· TDD NPRACH supports at least 3.75KHz subcarrier spacing single-tone with frequency hopping.

· FFS if also 5 kHz subcarrier spacing is supported e.g. for UL-DL configuration #2

· NPRACH formats using G symbol groups with back-to-back transmission followed by a guard time (FFS guard time duration) are supported for 1, 2, and 3 contiguous uplink subframes

· An NPRACH format is associated with one value of N (the number of symbols per symbol group) and CP duration

· G is FFS, and G≥2

· P (number of symbol groups in a preamble) is even.

· For the G symbols groups that are transmitted back-to-back with 3.75 kHz subcarrier spacing, 3.75 kHz and 22.5 kHz hopping distances are supported.

· FFS the details of the hopping pattern

· FFS the hopping distance and pattern if 5 kHz subcarrier spacing is supported

· For the hopping between discontinuous transmissions within one preamble

· FFS hopping distance and hopping pattern

· Cell specific pseudo-random hopping is used between NPRACH preamble repetitions

· FFS details
Working assumption to be automatically confirmed if RAN4 reply LS to R1-1715304 does not raise a problem:
· TDD NB-IoT will support all LTE special subframe configurations

Working assumption

· TDD UL:DL configuration 6 is not supported in TDD NB-IoT in Rel-15


RAN1#91

Contributions Error! Reference source not found. - Error! Reference source not found. were submitted to this meeting.

RAN1 discussed power consumption reduction for paging and connected-mode DRX, with the following agreements and working assumptions:

	Agreements:

· The non-zero gap from the end of the configured [maximum] WUS duration to the associated PO is configurable
· FFS the minimum duration
· FFS the configuration is explicit or implicitly derived
· The [maximum] duration of WUS is configured per NB-IoT carrier 
· FFS: WUS actual transmission duration can be shorter than the configured maximum duration of WUS.
· Alt 1: The actual WUS duration is transmitted aligning to the start of the configured maximum duration of WUS.
· Alt 2: The actual WUS duration is transmitted aligning to the end of the configured maximum duration of WUS.
· There is a non-zero gap from the end of configured [maximum] WUS duration to the associated PO
· FFS: exact value of non-zero-gap
· FFS if it is fixed in spec or configurable explicitly, or known implicitly from other configured parameters
· The network can enable or disable use of the WUS 
· How UE acquires information on WUS enabling/disabling is up to RAN2 decision
· UE can assume all the REs for transmission of WUS in a given subframe use the same antenna port.
· The UE shall not assume the transmission of WUS in more than X consecutive subframes use same antenna port.

· FFS: value of X
· WUS sequence is based on ZC-sequence
· When designing WUS sequence, negative impact on legacy NSSS detection should be avoided.
Working assumption
· WUS sequence is a sequence mapping within one subframe as a basic unit and repeated/extended for multiple subframes to support larger coverage.

· Prioritize to minimize impact on UE synchronization performance.
· FFS: detailed design on time-varying of the WUS signal

An LS was sent to RAN2 and RAN4 on the above in R1-1721241.
Agreements:

· The [maximum] duration of WUS is configured in SIB per NB-IoT carrier as one value from a list. FFS if the list:

· depends on Rmax and if so the number of lists specified

· is a single list for all Rmax

Note: the Rmax refers to the one configured for paging


RAN1 discussed data transmission during the random access procedure with the following agreements:

	Agreement
· The number of MCS/TBS/RU states that can be used for EDT will be chosen from 
· Limited MCS/TBS/RU states
· Alt. 0: 5 unused MCS/TBS/RU states and 0 bit in SIB
· Alt. 1: As many as supported by using 1 spare bit from RAR and 0 bit in SIB
· Alt. 2: As many as supported by using 2 spare bits from RAR and 0 bit in SIB
· Alt. 3: As many as supported by using 2 bits in SIB and 0 spare bit in RAR
· Alt. 4: As many as supported by using maximum TBS value in SIB and 0 spare bit in RAR
· Alt. 5: 1 spare bit in RAR used for new/modified UL grant and 0 bit in SIB
· From RAN1’s point of view, 
· Uplink subcarrier spacing field, subcarrier indication field, scheduling delay field and Msg3 repetition number field in RAR UL Grant for uplink EDT in Msg3 do not need to be changed according to current RAN2 agreements. 
· The above applies to above Alts. 1-4
An LS was sent to RAN2 indicating RAN1 will select from Rel-13 NPUSCH TBS values, and informing that it is feasible to support at least 5 MCS/TBS/RU size combinations, and asking RAN2 how many TBS values are needed, in R1-1721255.


RAN1 discussed reduced system acquisition time, with the following agreements:

	Agreements
· SIB1-NB transmissions in non-anchor carrier are not further considered in Rel-15 for NB-IoT FDD.
· Update the agreement from the RAN1#90bis meeting as follows

· When additional SIB1-NBs are transmitted, the subframe(s) carrying additional SIB1-NB(s) can be declared as invalid downlink subframe by downlinkBitmap

· Rel.15 UEs interpret invalid downlink subframes whose indices are corresponding to additional SIB1-NBs transmissions but not carrying additional SIB1-NB as valid downlink subframes only when the UE attempts to decode DCI format N0/N1 scrambled by C-RNTI in UE-specific search space or receive NPDSCH scheduled by DCI format N1 scrambled by C-RNTI in UE-specific search space.

· For the repetition number 4 and 8, the total number of subframes for additional SIB1-NB transmission will be downselected between the following alternatives

· (Alt.1) no additional SIB1-NB transmission

· (Alt.2) half as many as that of the legacy SIB1-NB transmissions

· (Alt.3) the same as that of the legacy SIB1-NB transmissions

· For the repetition number 16, the total number of subframes for additional SIB1-NB transmission will be downselected between the following alternatives

· (Alt.1) the same as that of the legacy SIB1-NB transmissions

· (Alt.2) depends on code rate (e.g., TBS, #CRS/NRS ports, operation mode) of SIB1-NB

· When the code rate of SIB1-NB is equal to or larger than X, additional SIB1-NB subframes are transmitted on every other subframe #3

· Otherwise, additional SIB1-NB subframes are transmitted on every 4th subframe #3

· If the total number of subframes for additional SIB1-NB transmission is less than that of the legacy SIB1-NB transmissions, the starting radio frame index of additional SIB1-NB transmission depends on Cell ID and the number of SIB1-NB repetition scheduled by MIB-NB

Note that this is not relevant to the case of 4 and 8 repetitions and this does not imply any selection among Alt. 1, 2, 3 in the above agreement

· The sequence of coded bits-to-subframe allocation of additional SIB1-NB transmission will be downselected between the following alternatives

· (Alt.1) The additional SIB1-NB uses the same coded bits-to-subframes mapping as the legacy SIB1-NB

· (Alt.2) reuse coded bits generated for existing SIB1-NB transmission while coded bits-to-subframe allocation is circularly shifted as much as 8 radio frames compared to the existing SIB1-NB transmission

· (Alt.3) the coded bits that are mapped to subframe #3 used for additional SIB1-NB transmissions are generated by continuing reading from the virtual circular buffer 

· Scrambling sequence will be generated and applied to subframes for additional SIB1-NB following one of the alternatives below

· (Alt.1) The additional SIB1-NB reuses the bit-level scrambling mechanism of legacy SIB1-NB, and uses the same symbol-level scrambling mechanism as NPBCH by replacing the initialization equation with [image: image1.png]Cinie = Nenrr - 210 + (NP + 1) ((npmod 59) + 1)



Error! Digit expected.
· (Alt.2) The scrambling sequence generator for additional SIB1-NB transmission is initialized with [image: image2.png]Cinit = (Mgyr—1) - 215 + (N + 1) ((nsmod 61) + 1)



Error! Digit expected.
· (Alt.3) The scrambling sequence used for the new SIB1-NB subframe is generated based on advancing the Gold sequence generators used for generating the scrambling sequence for SIB1-NB in subframe #4 in the same frame by 2560 shifts

· (Alt.4) Keep the same scrambling sequence as the legacy one if the additional SIB1-NB does not use the same coded bits-to-subframes mapping as the legacy SIB1-NB 


RAN1 discussed TDD NB-IoT with the following agreements and working assumptions:
	Agreement
· It is not supported that SIB1-NB is transmitted on both anchor and non-anchor carrier.

· At least for 16 repetioins for SIB1-NB transmission,

· Whether SIB1-NB transmitted on anchor carrier or non-anchor one is indicated by MIB-NB.

· When SIB1-NB is transmitted on non-anchor carrier, at least subframe #0 is used.

· FFS: SIB1-NB can be transmitted on anchor carrier other than subframe #0

· FFS: The frequency position of non-anchor carrier is indicated by [0, 1, or 2] bits in MIB-NB for in-band scenario.

· FFS: case for gurad-band and stand-alone scenarios

· FFS: Cases for 4 and 8 repetitions

· The radio frame is determined by table-1

[image: image3.png]Table-1: Starting radio frame for SIB1-NB transmission on anchor carrier.
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· For NPUSCH in NB-IoT TDD:

· For the NPUSCH transmissions with 15 kHz subcarrier spacing, both Multi-tone (3, 6, 12 subcarriers with RU lengths 4ms, 2ms, 1ms) and single tone (with RU length 8ms) transmissions are supported as in FDD NB-IoT for all the supported TDD configurations in TDD NB-IoT other than the TDD configuration #3 and [#6]. The number of supported subcarriers, and RU lengths for TDD configuration #3 and [#6] is FSS (The number of subcarriers and RU lengths as defined in FDD NB-IoT are not precluded).



General

A LS is sent to RAN in R1-1721316 to inform RAN on the status of the prioritised objectives in the WID.
RAN2#99bis

Contributions [298] - [393] were submitted to this meeting.
RAN2 discussed Early data transmission, with the following agreements and way forward:

	Agreements

· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

· For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

· It is FFS if there is a need to introduce an authorization mechanism.

· Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

· Send an LS to RAN1 with the agreements we have from this meeting and indicate that we assume that the legacy TBS table for PUSCH transmission is used for EDT.

· Msg4 decides whether the UE goes to RRC connected mode or RRC idle mode. The content of Msg4 for EDT is FFS.

· The intention to use EDT is for data, i.e. not for NAS signalling.

· Send an LS to RAN3/SA2/CT1 whether any of the following parameters which are included in Msg5 in legacy procedure should be included in Msg3 for EDT: selectedPLMN-Identity, registeredMME, gummei-Type, attachWithoutPDN-Connectivity, up-CIoT-EPS-Optimisation, cp-CIoT-EPS-Optimisation, dcn-ID.

· RAN2 assumes that S-TMSI for CP, and resumeID and shortResumeMAC-I for UP solutions  are sufficient to identify UE at the MME and eNB respectively. We will provide this assumption in an LS.to RAN3, SA2, SA3, CT1.

· For CP solution, NAS PDU for data is encapsulated in the RRC message sent in Msg3 and transmitted as CCCH SDU.

· For UP solution SRB0 is used to transmit the RRC message in Msg3.

· For UP solution, CCCH (RRC message) and DTCH (UP data) are multiplexed in MAC in Msg3.

· For UP, AS security is resumed before transmitting Msg3, and data transmitted in Msg3 is protected by AS security.

· For CP solution, NAS PDU data in the DL can be optionally encapsulated in the RRC message sent in Msg4 and transmitted as CCCH SDU.

· For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4.

· FFS: For UP solution: case for pinned connection, i.e. CCCH (RRCConnectionResumeReq) + DCCH (NAS PDU via pinned connection)




A LS was sent to RAN1 in R2-1711977 to ask about the feasible TBS for MSG3 and whether changes to the RAR format will be needed in R2-1711977.

A LS was sent to SA2/CT1/RAN3/SA3 in R2-1711978 to ask SA2/CT1/RAN3 which information currently sent in MSG5 will be needed in MSG3 and ask SA3 if they have any security concern, especially for the user plane solution where security will be reactivated prior to MSG3.

( [99bis#54][MTC/NB-IoT] EDT AS/NAS interaction (MediaTek): Email discussion on the AS/NAS interaction and the possible impact on RAN3 related aspects with the intention to send an LS to RAN3 from this meeting if issues are identified.

As a result, a LS was sent to RAN3, CT1 in R2-1712077 on EDT procedures and AS NAS interaction to ask them to review the procedures and provide feedback in particular on the identified potential issues.

( [99bis#53][MTC/NB-IoT] EDT indication via PRACH (Ericsson): Email discussion on the details for EDT indication via PRACH pool partitioning, e.g., preamble/time/frequency/carrier domain.

 ( [99bis#55][MTC/NB-IoT] EDT RRC messages (Huawei):  Email discussion on whether new RRC messages are introduced or existing RRC messages are extended to provide the required signalling for EDT.

RAN2 discussed System Acquisition Enhancements shortly without conclusion on the need for RAN2 specific enhancements, e.g. to skip MIB/SIB reading.
RAN2 discussed Relaxed Monitoring for cell reselection with the following agreements and way forward:

Working assumption (change only if blocking problems are found): The UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP

If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information.
The functionality of Sintrasearch and Sinterseach is assumed as today, and “relaxed monitoring” is applicable when the UE is below Sintrasearch or Sintersearch thresholds respectively, if configured. 

UEs that apply “relaxed monitoring” need to perform neighbour cell measurements on a slow time scale, regardless if the UE considers itself to be stationary. An intention is that this shall not make it worse for any case w.r.t. power consumption. 

It is FFS what is the slow time scale and whether it is same or different for different UEs. 

UE either applies for neighbour cell measurements “normal mobility requirements” or “relaxed monitoring requirements”.
It is FFS if and how UE is Authorized to/Configured to use relaxed monitoring (at all). 

A LS to RAN4 was sent in to RAN4 to inform them of the progress in R2-1711894

( [99bis#35][NB-IoT/MTC] Relaxed Monitoring (Ericsson). Email discussion on FFSes and Stage-3 details

RAN2 discussed Semi-Persistent Scheduling with the following agreements 

· Solution UL SPS support with skipUplink for NB-IoT, to be used as a “scheduling request” + BSR channel 

From R2 perspective it seems feasible to design SPS as an alternative to PUCCH for D-SR (+BSR) in connected mode. However there may be performance differences between SPS and Physical Layer solution, e.g. overhead, which will not be evaluated in R2. 

R2 leave it to R1 to decide what to do, e.g. whether to develop a physical channel for D-SR, or request R2 to develop a SPS solution for D-SR (+BSR). 

· Solution: SPS for M2M long-time regular transmissions allowing UE to be in Idle/PSM mode (at least between the transmissions), either for stationary UEs, or with R1 solutions for timing advance

There is significant interest and significant resistance.

· Solution SPS for DL transmission of large files in Connected mode: 

Some support. 

· Solution SPS for media type applications or similar (in connected mode) 

We don’t develop specific solution to cover this specific use case.

· Solution SPS for SC-PTM in IDLE mode

We support SPS for SC-PTM (note that there would be differences to legacy unicast SPS)

RAN2 discussed RRC Connection Release Enhancements with the following agreements and way forward:

We don’t consider RRC release by MAC CE. 

If is FFS if RRC release can be triggered by PDCCH DCI

RRC connection release message can be used by the eNB. 

FFS if RRC Resume ID can be transmitted to the UE in the RRC connection establishment / resume procedure (or reconfiguration procedure).

UE can go to Idle Mode upon receiving the signalling that triggers RRC release, without RLC-AM Ack and without 10s wait time. FFS if the UE is required to send HARQ Ack or not. 

RRC release message without RLC-AM Ack can be done by RLC-AM without Poll.

It is FFS if we Introduce DataInactivityTimer without NAS recovery

Chair think that R2 cannot specify UL HARQ-Ack Feedback for NB-IoT without a WID and work in R1. 

( [99bis#36][NB-IoT/MTC] RRC release enhancements (QC). Email discussion on FFSes and Stage-3 details

RAN2 discussed UE differentiation with the following outcome:

A LS was sent to SA2, CT1, RAN3 in R2-1711895 providing a list of parameters that can be useful for Uu operations and asking about the feasibility of providing these parameters with a sufficient granularity/ reliability. 

RAN2 did not discuss wake up signal but agreed on the following way forward:

( [99bis#37][NB-IoT/MTC] WakeUp Signal (Huawei): If we get an LS, e-mail discussion to try to respond to R1 questions, identify R2 solutions can consider also stage-3, assume this is only for Idle mode 
RAN2 presented the LS from RAN1 on TDD in R2-170021 and agreed on the following way forward:
( [99bis#34][NB-IoT] Timer impact of TDD (Ericsson)
RAN2#100

Contributions [394] - [508] were submitted to this meeting.

RAN2 discussed Early data transmission, with the following agreements and way forward:

EDT indication via PRACH:

	Agreements
· The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.

· PRACH partitioning for EDT indication is configured per enhanced coverage level.

· Working assumption: Support for segmentation for this case is not prioritized.

· Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.

· FFS how to adress the padding issue in Msg3.

· UE category is not indicated in Msg1.

· For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.

· PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.


( [100#38][MTC Rel-15] padding issue in Msg3 (Ericsson). Email discussion on how to address the padding issue in Msg3

EDT RRC Messages:

	Agreements
For CP solution
· None of the parameters currently provided in Msg5 are included in Msg3 for EDT.
· UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.

· UE shall perform access barring check before initiating EDT.

· FFS whether changes to T300 and mac-contentionResolutionTimer are needed.

· New RRC message is introduced for Msg3.

· New RRC message is introduced for Msg4 in case network sends the UE to idle mode.

· UE supporting EDT shall support both UL and DL EDT.

· Msg4, which is agreed to be introduced as the new RRC message, optionally includes a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idleModeMobilityControlInfo. No need to include extendedWaitTime-CPdata in this case.
· FFS whether releaseCause is included in the new Msg4.

· UE is in RRC_IDLE when receiving the new Msg4 and it does not transit to RRC_CONNECTED.

· When the UE receives the new Msg4, the UE forwards the DL NAS PDU, if any, to upper layers, follows the legacy behavior based on included IEs, and indicates the completion of the procedure to the upper layers.

· Legacy RRCConnectionSetup message is used when the network wants the UE to move to RRC_CONNECTED. The UE assumes that UL data transmission was succesful, i.e. up to MME.

· In EDT, it is possible for the UE to receive RRCConnectionReject message in response to the new Msg3.

· Legacy RRCConnectionSetupComplete is used when the network wants the UE to move to RRC_CONNECTED. NAS container in RRCConnectionSetupComplete message may be sent empty. FFS if this is possible from ASN.1 standpoint.
For UP solution

· UE supporting EDT shall support both UL and DL EDT.

· The UE shall have NCC prior ro indicating EDT.

· resumeID, shortResumeMAC-I, and resumeCause are included in Msg3 for EDT.

· None of the parameters currently provided in MSG5 are included in Msg3 for EDT.
· UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.

· UE shall perform access barring check before initiating EDT.

· UE shall restore the UE context, reactivate security, and re-establish/resume all SRBs/DRBs. The UE shall derive new keys based on the NCC provided in the previous connection. It is FFS in which message NCC is provided in the previous connection. The FFS is pending SA3 feedback.

· Legacy RRCConnectionResumeRequest message is used in Msg3.

· Legacy RRCConnectionRelease message with suspend is extended to include NCC in Msg4 when the network wants the UE to move to RRC_IDLE.


RAN2 agreed to capture the current progress of the feature in the 36.321 and 36.331 running CRs in R2-1714262 and in R2-1714272.

RAN2 discussed System Acquisition Enhancements shortly and agreed to capture in the running CRs the current RAN1 agreements on additional SIB1 transmission.

RAN2 discussed Relaxed Monitoring for cell reselection with the following agreements and way forward:

Relaxed Monitoring Requirements for neighbour cell detection and measurements are applied when the following condition apply Srxlev.Ref - Srxlev < Srxlev.Delta. Otherwise the UE perform neighbour cell detection and measurements according to current requirements. 

The UE sets Srxlev.Ref = Srxlev when a new serving cell has been selected or reselected to. 

When the UE applies relaxed monitoring, there will be periodic triggering of neighbor cell detection and measurements, and the period is hardcoded to 24h

The RSRP delta value range is {dB6, dB9, dB12, dB15} dB with default 6 dB

All UEs capable of relaxed monitoring can apply it in cells where it is configured by broadcast signalling. 

Relaxed monitoring applies to both intra-frequency and inter-frequency. 

RAN2 agreed to introduce the feature in Rel-14 with early implementation allowed. The corresponding CRs on 36.304, 36.306 and 36.331 are agreed in R2-1714002, R2-1714003 and R2-1714210.

RAN2 discussed RRC Connection Release Enhancements with the following agreements and way forward:

Confirm that the UE is required to send the HARQ Ack at reception of the RRC Connection Release Message before going to Idle. 

Thus the main modification for reception of RRC connection release without RLC AM poll is to clarify that the UE can go to Idle immediately after sending HARQ ack without any waiting time. 

Introduce the clarification above for NB-IoT Rel-14. 

We don’t support the DCI based RRC connection release for Dec 2017.

We don’t support timer based release without NAS recovery. 

RAN2 agreed to introduce the feature in Rel-14 with early implementation allowed. The corresponding CR on 36.331 is agreed in R2-1713994.

RAN2 discussed UE differentiation briefly without conclusion.

RAN2 discuss wake up signal with the following agreements and way forward:

It is FFS if the use of wake-up signal for paging is enabled/disabled via system information in NB-IoT. Also in MTC if enabling/disabling is agreed in RAN1.

RAN2 could not agree on the feasibility to apply one wake-up signal to multiple POs in a PTW. It would need further discussions to reach an agreement in R2.

A reply LS was sent to RAN1 in R2-1714008 to confirm the feasibility of configuring the WUS to be applied to a group of UEs associated to one PO and to indicate concern expressed by from some companies about the benefit and added complexity. 
RAN2 discuss RLC UM with the following agreements and way forward:

Draft RRC CR

· FFS if we use 5bit/10bit SN or just 10bit SN

· FFS if we support unidirectional 

With FFSes above (in editor notes), the CR content is agreed. 

To be merged into 36.331 NB-IoT running CR, endorsed by email
RLC CR 

Contents agreed as draft CR
The current progress of the feature is captured in the 36.322 and 36.331 running CRs in R2-1714005 and R2-1714272.
General

An LS is sent to RAN in R2-1714258 to inform RAN on the status of the prioritised objectives in the WID, with the agreed CRs and endorsed running CRs attached for information
RAN3#97bis
Contributions [509] - [514] were submitted to this meeting.
RAN3 discussed Early Data Transmission , with the following progress:

· It was agreed that for CP solution, initial UE message procedure will be used to transmit the UL Data received in Msg3 towards the MME.
· Baseline CR endorsed in R3-174163 for early data transmission, to be further updated in the following meetings, including the following changes to TS36.413:

· Update the trigger of initial UE message procedure.

· Update the trigger of UE Context Resume procedure.

· Include End Indication IE in DL NAS TRANSPORT and CONNECTION ESTABLISHMENT INDICATION messages. [FFS]
RAN3 discussed UE Differentiation, waits for RAN2 and SA2 LSs input.

RAN3#98

Contributions [515] - [528] were submitted to this meeting.
RAN3 discussed Early Data Transmission with the following progress:

· Way forward on the discussion of RAN2 identified issues was noted, to be continued next meeting.
· LS to RAN agreed to inform RAN on the status of Early Data Transmission Discussion, baseline CR attached for information.
· For CP solution, transmit the UL Data received in Msg3 towards the MME via S1AP: Initial UE Message.

· For UP solution, S1AP: UE Context Resume procedure will be triggered upon receiving msg3.

· It is FFS how does the MME inform the eNB whether the MME prefers/requires the UE to stay connected afterwards.

RAN3 discussed UE Differentiation no conclusion achieved, to be continued next meeting

General

A baseline CR for early data transmission was endorsed in R3-174346, with the progress reported to RAN in R3-175016.
RAN4#84Bis
Contributions [529] - [549] were submitted to this meeting.
RAN4 discussed RF requirements for small cell support. On the remaining issue on Operating Band Unwanted Emission requirements, the agreement is to apply MSR with GSM/EDGE BS operating band unwanted emissions requirements to NB-IoT small cells. Proposals on HOME NB-IoT BS transmitter and receiver requirements were approved. The following draft CRs was endorsed for RAN4 specification TS 36.104, TS 36.141, TS 37.104 and TS 37.141.
· R4-1710250
Introducion of Microcell and Picocell NB-Iot BS into 37.141
Huawei, HiSilicon

· R4-1711537
36.104 draft CR for small cells
Ericsson

· R4-1711538
Draft CR on addition of NB-IoT small cell support (36.141)
Nokia, Nokia Shanghai Bell

· R4-1711539
37.104 draft CR for small cells
Ericsson
RAN4 discussed RF requirements on the impact of TDD. Way forward was approved on UE RF requirements impacts with NB-IoT TDD introduction.
RAN4 discussed measurement accuracy improvement and confirmed the feasibility of NSSS-based RRM measurement.

RAN4#85

Contributions [550] - [564] were submitted to this meeting.
All the BS CRs on introduction of NB-IoT small cell support were agreed.
R4-1712627
TS 37.104 CR NB-IoT and small cells support

R4-1712683
CR on addition of NB-IoT small cell support (36.141)

R4-1712991
Introducion of Microcell and Picocell NB-Iot BS into 37.141

R4-1713976
TS 36.104 CR NB-IoT and small cells support
WF on TDD bands for NB-IoT family was approved in [22].

RAN4 further confirmed that the earlier agreement on feasibility of NSSS-based RRM measurement is under assumption that NSSS is always transmitted from Tx port N2000. Since in the RAN1 specification, NSSS can be transmitted from any port or combination of ports, which may differ from NSSS to NSSS occasion. RAN4 will further investigate the feasibility of NSSS-based RRM measurement when there is no conditions on the antenna port(s) used for NSSS transmission.
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
· Simulation assumptions for objectives requiring RAN1 evaluation, etc.

· Power saving signal for IDLE mode is WUS/DTX
· Mapping of WUS to UEs and POs, at least in a UE’s DRX cycle at least if UEs are not sub-grouped
· Outline configurations of WUS to associate to PO

· Power saving signal association to NB-IoT carrier

· Sequence type selection for WUS (Long Zadoff Chu based)
· Antenna port mapping of WUS

· Expected scope of physical layer work if SPS is introduced

· Maximum TBS for data in Msg3 is 1000 bits

· Identification of alternatives for design of UL grant in RAR, and which UL grant fields do not need to change
· Identification of alternatives for design of physical layer SR
· Supported set of EPRE ratios from NSSS to NRS for measurement accuracy enhancements
· Identification of alternatives to select among for NPRACH enhancements

· No increase in the number of UL/DL repetitions for small cells

· List of candidate techniques for MIB-NB acquisition time reduction

· Subframe mapping, periodicity of addition SIB1-NB transmissions

· No new signalling of number of additional transmissions, with configurable presence in MIB-NB

· No changes to TBS, coding, modulation of additional SIB1-NB transmissions

· Identification of alternatives for scrambling of additional SIB1-NB transmissions

· Mapping of NPDSCH around potential subframes for SIB1-NB transmissions

· Identification of alternatives for SIB1-NB additional transmission numbers, coded bits-to-subframe mapping, and scrambling.

TDD NB-IoT

· NPSS, NSS design

· Subframe and frame mapping for NPSS, NSSS, NPBCH

· Minimal subframe mapping, periodicity of SIB1-NB, and radio frame mapping for 4 and 8 repetitions.
· Supported associations of MIB-NB, SIB1-NB to NB-IoT carriers
· There can be a single additional non-anchor carrier for other SIBs than SIB1-NB

· Support of LTE special subframe configurations (working assumption)
· Overall structure of NPRACH as a preamble of P symbol groups, of which G are transmitted back-to-back, each comprising N symbols per symbol group.

· NPRACH supports at least 3.75 kHz subcarrier spacing with single-tone transmission and frequency hopping
· NPUSCH subcarrier spacings of 15 kHz and 3.75 kHz
· RU definitions for 15 kHz, except for UL/DL configurations 3 and 6

· RU definition for 3.75 kHz in UL/DL configurations 1 and 4 (some open issues in configuration 3)
· Structural agreements on evaluations and possible relaxations of MCL, latency, and capacity

RAN2

· Agreement on which RACH messages will support early data transmission (Msg3 and Msg4).
· Overall design for MO-Initiated early data transmission. Current progress captured in running CRs
· Support of relaxed monitoring, at least for UEs that are fixed. Rel-14 CRs available.
· Solution of RRC connection release without RLC AM poll.  Rel-14 CRs available.
· List of parameters considered useful for UE differentiation.
· CSG for small cells will not be supported in Rel-15.
· Overall design of RLC UM for NB-IoT DRBs. Current progress captured in running CRs
RAN3
Early data transmission

· For CP solution, transmit the UL Data received in Msg3 towards the MME via S1AP: Initial UE Message.

· For UP solution, S1AP: UE Context Resume procedure will be triggered upon receiving msg3.

RAN4
· Microcell, picocell and femtocell BS RF transmitter and receiver requirements
· CRs to TS 36.104 and TS 37.104 for small cell support
· Feasibility of NSSS-based RRM measurement is confirmed under the assumption that NSSS is always transmitted from Tx port 2000.

· Agreement that no RRM requirements are needed for data early transmission
2.2.2
Completed elements of the Performance part WI
· CRs to TS 36.141 and TS 37.141 for small cell support
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
RAN1
Power saving signal

· Details of WUS functions, e.g. UE sub-grouping, synchronization assumptions, PTW association
· eDRX related design, e.g. POs per PTW association, association to PTW
· Details of physical layer configurations

· WUS sequence design details

· WUS mapping to REs in a subframe
· Number of subframes for which WUS uses the same antenna port

· Connected mode aspects
Data transmission during the random access procedure
· Design of UL grant in RAR for data in Msg3.
Reduced system acquisition time
· Cell search aspects
· MIB-NB aspects

· Total number of subframes, coded bits-to-subframe mapping, and scrambling of additional SIB1-NB transmissions

TDD
· Downlink aspects mainly related to SIB1-NB transmission
· Uplink aspects mainly related to NPRACH and NPUSCH design
· Decisions on supported UL/DL and special subframe configurations
· Usage of DwPTS, UpPTS, GP

· Timing relationships
· OTDOA
UL/DL SPS

· Physical layer details
Narrowband measurement accuracy improvements
· Remaining details of signals/channels to be used
NPRACH reliability and range enhancements
· Selection and detailed design of NPRACH enhancements from among the identified alternatives
RAN2

Early data transmission
· Whether there is a need to introduce an authorization mechanism.
· Security aspects for the UP solution, pending SA3 feedback

· Whether segmentation is supported for the UP solution

· Padding issue in MSG3  

· RRC/MAC modelling for MSG3 transmission 
· Whether MT initiated EDT is supported in Rel-15

· Whether releaseCause is included in the new Msg4 for load balancing 

Relaxed Monitoring for cell reselection
·  Whether further enhancements are needed for UE intermittently mobile and stationary

Semi-Persistent scheduling
· Whether UL SPS with skipUplink is supported, pending RAN1 decision on dedicated SR

· Whether SPS for M2M long-time regular transmissions allowing UE to be in Idle/PSM mode is supported

· Whether SPS for DL transmission of large files in Connected mode is supported

· Design of SPS for SC-PTM 

RLC UM
· Whether UM uni-directional is supported

· What SN-length are supported

Wake up signal
· Feasibility to apply one wake-up signal to multiple POs in a PTW
· All other RAN2 issues,  pending RAN1 decision

Physical layer SR
· All RAN2 issues, pending RAN1 decision

Narrowband measurement accuracy improvements
· All RAN2 issues, pending RAN1 decision

NPRACH reliability and range enhancements
· All RAN2 issues, pending RAN1 decision

Small cell
· Whether there is any impact on RAN2

Reduced system acquisition time
· All RAN2 issues, pending RAN1 decision

UE differentiation
· Whether the proposed parameters can be defined and provided with sufficient granularity and reliability, pending SA2 feedback 

TDD
· All RAN2 issues

RAN3

· For Early Data Transmission:

· It is FFS how does the MME inform the eNB whether the MME prefers/requires the UE to stay connected afterwards.
· It is FFS whether the MME need to be aware of early data transmission.

· For UE Differentiation

· It is FFS on UE Differentiation related information to be provided to the eNB.

· It is FFS if and how to provide the UE Differentiation related information from MME to the eNB.

RAN4

Measurement accuracy improvement
· Feasibility of NSSS-based RRM measurement when there are no conditions on the antenna port(s) used for NSSS transmission.

TDD
· TDD RRM requirements
Relaxed monitoring for cell reselection
· Potential RRM requirements, pending RAN2 decision
Power saving signals
· Potential RRM requirements, pending RAN1 decision
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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Data characteristics for UE differentiation
Nokia, Nokia Shanghai Bell

[381] R2-1711572
Further consideration on SPS for NB-IoT
LG Electronics Inc.

[382] R2-1711631
M2M SPS
MediaTek Beijing Inc.

[383] R2-1711636
Further discussion on NB-IOT UE differentiation
MediaTek Inc.

[384] R2-1711638
Access barring for CE level in NB-IOT
LG Electronics UK

[385] R2-1711652
Determination of stationary UE in NB-IoT
LG Electronics Inc.

[386] R2-1711656
Configuring and activating SPS for NB-IoT
Ericsson

[387] R2-1711657
NB-IoT PHY Scheduling Request
Ericsson

[388] R2-1711658
NPRACH reliability and range enhancement for NB-IoT
Ericsson

[389] R2-1711890
[DRAFT] LS on Relaxed Monitoring for cell reselection
Ericsson

[390] R2-1711891
[DRAFT] LS on UE differentiation for Rel-15 NB-IoT
Huawei

[391] R2-1711894
[DRAFT] LS on Relaxed Monitoring for cell reselection
Ericsson

[392] R2-1711895
LS on UE differentiation for Rel-15 NB-IoT
RAN2

[393] R2-1711897
LS on Relaxed Monitoring for cell reselection
RAN2

[394] R2-1712104
Reply LS on Early Data Transmission 
CT1

[395] R2-1712114
LS on agreements on early data transmission during random access procedure for NB-IoT and BL/CE UEs in Rel-15 
RAN1

[396] R2-1712154
Reply LS on Early Data Transmission 
SA2

[397] R2-1714156 Reply LS on early data transmission
RAN1

[398] R2-1713057
[99bis#53][MTC/NB-IoT] EDT indication via PRACH
Ericsson 

[399] R2-1713056
Remaining Issues in Early Data Transmission over NAS
Ericsson 

[400] R2-1713184
Remaining issues for EDT in the CP solution for eMTC and NB-IoT 

[401] R2-1713185
Remaining issues for EDT in the UP solution for eMTC and NB-IoT 

[402] R2-1713055
Remaining issues on early data transmission over UP
Ericsson 

[403] R2-1712639
Early data transmission discussion for eFeMTC and FeNB-IoT
Intel Corporation 

[404] R2-1713190
Early DL data transmission
Huawei, HiSilicon, Neul

[405] R2-1713506
Transmission Reliability with Early Data Transmission
MediaTek Beijing Inc. 

[406] R2-1713188
PRACH partitioning for early data transmission
Huawei, HiSilicon, Neul

[407] R2-1713503
Remaining issues for basic functionality of EDT in eFeMTC/FeNB-IoT 
Kyocera

[408] R2-1713713
Discussion on some FFSes on EDT
Qualcomm Incorporated

[409] R2-1713644
(N)PRACH resource partitioning for EDT indication
LG Electronics Polska

[410] R2-1713649
Clarification on MAX grant size for Msg3 and UP solution
LG Electronics Polska

[411] R2-1713785
Early Data Transmission Failrue Handling in NB-IoT
LG Electronics Inc.
 

[412] R2-1712982
Remaining issues for EDT
ZTE Corporation, Sanechips

[413] R2-1712940
Network initiated early UL data transmission
Nokia, Nokia Shanghai Bell

[414] R2-1712315
Fall-back mode from early data transmission
III

[415] R2-1713754
Issues on early data transmission (related to email discussion)
LG Electronics Inc.


[416] R2-1713758
Indication of support for EDT
LG Electronics Inc.


[417] R2-1713862
PRACH for EDT requests
Sierra Wireless, S.A.

[418] R2-1713058
Evaluation for early data transmissions
Ericsson

[419] R2-1713183
Introduction of Early data transmission in 36.331
Huawei, HiSilicon


[420] R2-1713764
MIB-NB skipping in NB-IoT
LG Electronics Inc.


[421] R2-1713816
New parameters on NPDCCH for skipping MIB-NB
LG Electronics 

[422] R2-1713192
Introduction of additional SIB1-NB transmissions in 36.331
Huawei, HiSilicon 

[423] R2-1712122
LS on wake-up signal configuration and procedures for NB-IoT and BL/CE UEs in Rel-15 (R1-1719207; contact: HiSilicon)
RAN1

[424] R2-1712142
Reply LS on measurement accuracy improvement (R4-1711893; contact: Huawei)
RAN4

[425] R2-1712199
Stopping contention resolution timer based on retransmission scheduling
LG Electronics Inc.

[426] R2-1712205
Stopping contention resolution timer based on retransmission scheduling
LG Electronics Inc.

[427] R2-1712283
Further Consideration of NB-IoT Small Cell Support
Telekom R&D Sdn Bhd

[428] R2-1712295
Email discussion report: [99bis#36][NB-IoT] RRC release enhancements
Qualcomm Incorporated

[429] R2-1712296
Further input on RRC Connection Release via PDCCH DCI
Qualcomm Incorporated

[430] R2-1712297
Wakup signal considerations
Qualcomm Incorporated

[431] R2-1712329
Remaining issues for quick release of RRC connection in FeNB-IoT
ZTE Corporation, Sanechips

[432] R2-1712330
Consideration on SPS for SC-PTM in FeNB-IoT
ZTE Corporation, Sanechips

[433] R2-1712331
Consideration on SR and PHR transmission enhancement in FeNB-IoT
ZTE Corporation, Sanechips

[434] R2-1712332
Consideration on further UE power consumption reduction in FeNB-IoT
ZTE Corporation, Sanechips

[435] R2-1712334
Further consideration on wake-up signal
ZTE Corporation, Sanechips

[436] R2-1712961
2-Step RACH support for Small Cells
Gemalto N.V.

[437] R2-1712993
WUS aspects on grouping and mobility for efeMTC and feNB-IoT
Sony

[438] R2-1713010
Email report 99bis_35 Relaxed Monitoring
Ericsson

[439] R2-1713011
Relaxed Monitoring in MTC
Ericsson

[440] R2-1713012
Relaxed Monitoring in NB-IoT
Ericsson

[441] R2-1713013
Introduction of relaxed monitoring in NB-IoT
Ericsson

[442] R2-1713014
Introduction of relaxed monitoring in NB-IoT
Ericsson

[443] R2-1713015
Introduction of relaxed monitoring in NB-IoT
Ericsson

[444] R2-1713016
Introduction of relaxed monitoring in MTC
Ericsson

[445] R2-1713017
Introduction of relaxed monitoring in MTC
Ericsson

[446] R2-1713018
Dynamical adjustment for NPDCCH period in RRC_CONNECTED for UE power saving
ZTE Corporation, Sanechips

[447] R2-1713019
Dynamical adjustment for NPDCCH period in RRC_CONNECTED for UE power saving
ZTE Corporation, Sanechips

[448] R2-1713022
Cell measurement optimization during PRACH procedure for UE power saving
ZTE Corporation, Sanechips

[449] R2-1713023
Introduction of relaxed monitoring in MTC
Ericsson

[450] R2-1713024
Quick RRC connection release
Ericsson

[451] R2-1713025
Introduction of timer based release
Ericsson

[452] R2-1713026
Introduction of timer based release
Ericsson

[453] R2-1713027
Introduction of timer based release
Ericsson

[454] R2-1713028
Successful acknowledgement of RRCConnectionRelease
Ericsson

[455] R2-1713029
Way forward UE differentiation
Ericsson, Vodafone

[456] R2-1713030
DRAFT LS on UE differentiation in NB-IoT
Ericsson

[457] R2-1713031
High quality criterion in NB-IoT
Ericsson

[458] R2-1713032
DRAFT LS on high quality signal threshold in NB-IoT and EC-GSM
Ericsson

[459] R2-1713033
Wake-up signal for NB-IoT & eMTC
Ericsson

[460] R2-1713034
Introduction of Wake Up Signal in NB-IoT
Ericsson

[461] R2-1713035
Introduction of Wake Up Signal in NB-IoT
Ericsson

[462] R2-1713036
Introduction of Wake Up Signal in NB-IoT
Ericsson

[463] R2-1713037
Introduction of Wake Up Signal in NB-IoT
Ericsson

[464] R2-1713045
Cell measurement optimization during PRACH procedure for UE power saving
ZTE Corporation, Sanechips

[465] R2-1713082
Introduction of relaxed monitoring for NB-IoT in 36.304
Huawei, HiSilicon

[466] R2-1713083
Introduction of relaxed monitoring for NB-IoT in 36.306
Huawei, HiSilicon

[467] R2-1713084
Introduction of relaxed monitoring for NB-IoT in 36.331
Huawei, HiSilicon

[468] R2-1713085
Introduction of relaxed monitoring for efeMTC in 36.304
Huawei, HiSilicon

[469] R2-1713086
Introduction of relaxed monitoring for efeMTC in 36.306
Huawei, HiSilicon

[470] R2-1713087
Introduction of relaxed monitoring for efeMTC in 36.331
Huawei, HiSilicon

[471] R2-1713186
Report of email discussion [99bis#35][NB-IoT MTC] on wake-up signal
Huawei

[472] R2-1713187
[DRAFT] Reply LS to RAN1 on wake-up signal
Huawei

[473] R2-1713192
Introduction of additional SIB1-NB transmissions in 36.331
Huawei, HiSilicon

[474] R2-1713193
Introduction of RRC Connection Release enhancements
Huawei, HiSilicon

[475] R2-1713194
Small cell support in NB-IoT
Huawei, HiSilicon, Neul

[476] R2-1713195
System information scheduling in TDD mode
Huawei, HiSilicon, Neul

[477] R2-1713196
Paging and random access for TDD mode
Huawei, HiSilicon, Neul

[478] R2-1713197
Running 36.304 CR for Further NB-IoT enhancements
Nokia, Nokia Shanghai Bell

[479] R2-1713358
Email discussion report on Timer impact of TDD
Ericsson

[480] R2-1713360
MIB, SIBs and Paging for NB-IoT TDD
Ericsson

[481] R2-1713416
NB-IoT and SPS
Ericsson

[482] R2-1713417
NB-IoT PHY Scheduling Request
Ericsson

[483] R2-1713418
DRAFT LS on dedicated PHY SR signal for Rel-15 NB-IoT
Ericsson

[484] R2-1713419
NPRACH reliability and range enhancement for NB-IoT
Ericsson

[485] R2-1713504
NB-IoT Idle mode SPS for M2M regular reporting
MediaTek Beijing Inc.

[486] R2-1713653
Further consideration on SPS for NB-IoT
LG Electronics Inc.

[487] R2-1713690
Introduction of further NB-IoT enhancements in 36.306
Ericsson

[488] R2-1713691
Introduction of further NB-IoT enhancements in 36.322
Ericsson

[489] R2-1713756
Access barring for CE level in feNB-IOT
LG Electronics Inc.

[490] R2-1713765
Relaxed monitoring in NB-IoT and MTC
LG Electronics Inc.

[491] R2-1713812
Relaxed monitoring in NB-IoT in 36.304
LG Electronics

[492] R2-1713814
Relaxed monitoring in NB-IoT in 36.331
LG Electronics

[493] R2-1713956
Introduction of RLC UM in 36.331
Huawei, HiSilicon

[494] R2-1713987
Introduction of relaxed monitoring in NB-IoT
Ericsson

[495] R2-1713988
Introduction of relaxed monitoring in NB-IoT
Ericsson

[496] R2-1713989
Introduction of relaxed monitoring in NB-IoT
Ericsson

[497] R2-1713993
[DRAFT] LS on Rel-15 NB-IoT work progress
Huawei

[498] R2-1713994
Successful acknowledgement of RRCConnectionRelease
Ericsson

[499] R2-1714002
Introduction of relaxed monitoring in NB-IoT
Ericsson

[500] R2-1714003
Introduction of relaxed monitoring in NB-IoT
Ericsson

[501] R2-1714004
Introduction of relaxed monitoring in NB-IoT
Ericsson

[502] R2-1714005
Introduction of further NB-IoT enhancements in 36.322
Ericsson

[503] R2-1714006
[DRAFT] Reply LS to RAN1 on wake-up signal
Huawei

[504] R2-1714008
Reply LS to RAN1 on wake-up signal
RAN2

[505] R2-1714151
LS on wake-up signal (R1-1721241; contact: HiSilicon)
RAN1

[506] R2-1714156
LS on early data transmission (R1-1721255; contact: Huawei)
RAN1

[507] R2-1714168
LS on Wake-up signal features for Rel-15 LTE-MTC (R1-1721282; contact: Ericsson)
RAN1

[508] R2-1714210
Introduction of relaxed monitoring in NB-IoT
Ericsson

[509] R3-173582 LS on CSG support in NB-IoT (3GPP RAN WG2, Nokia)

[510] R3-173518 NB-IoT Early Data transmission (Huawei)

[511] R3-174163 Introduction of NB-IoT early data transmission (Huawei)

[512] R3-173683 Further discussion on RAN3 impact on early data transmission in eNB-IoT (ZTE Corporation)

[513] R3-173520 Further consideration of UE differentation (Huawei)

[514] R3-174109 Session report for Further NB-IoT enhancements, Vice Chairman (Intel)

[515] R3-174278 LS on EDT procedures and AS NAS interaction (3GPP RAN WG2, Mediatek)

[516] R3-174346 Introduction of NB-IoT early data transmission (Huawei)

[517] R3-174414 Left RAN3 issues on early data transmission in eNB-IoT (ZTE Corporation)

[518] R3-174422 Consideration on Early Data Transmission (Huawei)

[519] R3-174423 [DRAFT] Reply LS on on EDT procedures and AS NAS interaction (Huawei)

[520] R3-174455 Open issues on Early Data Transmission (Qualcomm Incorporated)

[521] R3-174456 Draft Reply LS on Early Data Transmission (Qualcomm Incorporated)

[522] R3-174457 Draft Reply LS on EDT procedures and AS NAS interaction (Qualcomm Incorporated)

[523] R3-174961 Way Forward on Early Data Transmission (Huawei)

[524] R3-175016 LS on RAN3 Further NB-IoT enhancements WI progress, Source: RAN3, To: RAN (Contact: Huawei)

[525] R3-174267 LS on UE differentiation for Rel-15 NB-IoT (3GPP RAN WG2, Huawei)

[526] R3-174424 NB-IoT UE differentiation (Huawei)

[527] R3-174797 Way forward UE differentiation (Ericsson, Vodafone)

[528] R3-174988 Session report for Further NB-IoT enhancements, Vice Chairman (Intel)

[529] R4-1710249
Further consideration on BS UEM for Micro cell and Pico cell
Huawei, HiSilicon

[530] R4-1710250
Introducion of Microcell and Picocell NB-Iot BS into 37.141
Huawei, HiSilicon

[531] R4-1710306
On NSSS-based measurement for FeNB-IoT
Qualcomm Incorporated

[532] R4-1710711
RRM measurement performance for feNB-IoT in-band deployment
Nokia, Nokia Shanghai Bell

[533] R4-1710869
Unwanted emission mask requirements for micro and pico BS classes
Ericsson

[534] R4-1710870
WF on Impact of TDD on BS requirements
Ericsson

[535] R4-1710872
UE switching timing: DL-to-UL, UL-to-DL
Ericsson

[536] R4-1711145
Operating band unwanted emission requirements for microcell and picocell NB-IoT BS
Nokia, Nokia Shanghai Bell

[537] R4-1711344
Further discussion on measurement accuracy improvement
Huawei, HiSilicon

[538] R4-1711346
WF on R15 NB-IoT RRM
Huawei, HiSilicon

[539] R4-1711347
RRM requirement consideration for TDD NB-IoT
Huawei, HiSilicon

[540] R4-1711453
On measurements accuracy when using NSSS and NRS
Ericsson

[541] R4-1711535
WF on Impact of TDD on UE requirements
Ericsson

[542] R4-1711536
LS response on UE switching timing: DL-to-UL, UL-to-DL
Ericsson

[543] R4-1711537
36.104 draft CR for small cells
Ericsson

[544] R4-1711538
Draft CR on addition of NB-IoT small cell support (36.141)
Nokia, Nokia Shanghai Bell

[545] R4-1711539
37.104 draft CR for small cells
Ericsson

[546] R4-1711541
Proposal of HOME NB-IoT BS transmitter requirements
Nokia, Nokia Shanghai Bell

[547] R4-1711542
Proposal of HOME NB-IoT BS receiver requirements
Nokia, Nokia Shanghai Bell

[548] R4-1711725
Ad hoc minutes for FeNB-IOT/eNB-IOT ad hoc
Huawei

[549] R4-1711893
Reply LS on measurement accuracy improvement
Huawei, HiSilicon
[550] R4-1712378
TDD bands for NB IoT family
KDDI Corporation

[551] R4-1712627
TS 37.104 CR NB-IoT and small cells support
Ericsson

[552] R4-1712683
CR on addition of NB-IoT small cell support (36.141)
Nokia, Nokia Shanghai Bell, Huawei, Ericsson

[553] R4-1712860
On NSSS antenna port variation impact to NSSS-based measurement
Qualcomm Incorporated

[554] R4-1712991
Introducion of Microcell and Picocell NB-Iot BS into 37.141
Huawei, HiSilicon, Nokia, Ericsson

[555] R4-1713137
feNB-IoT discussion
Nokia, Nokia Shanghai Bell

[556] R4-1713138
CR Introducing Measurement accuracy for UE Category NB1
Nokia, Nokia Shanghai Bell

[557] R4-1713139
LS on NSSS based NRSRP measurement definition
Nokia, Nokia Shanghai Bell

[558] R4-1713156
Discussions on RRM impact due to TDD support in NB-IOT
Ericsson

[559] R4-1713326
Discussion on potential RRM impact from recent RAN1 progress
Huawei,HiSilicon

[560] R4-1713327
Discussion on relaxed monitoring for cell reselection
Huawei,HiSilicon

[561] R4-1713582
On NSSS measurement accuracy in transmit diversity
Ericsson

[562] R4-1713852
LS reply on narrowband measurement accuracy enhancement
Ericsson

[563] R4-1713976
TS 36.104 CR NB-IoT and small cells support
Ericsson

[564] R4-1714485
Way forward on NSSS based RRM measurement
Qualcomm
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minor adaptations for RAN #77
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minor adaptations for RAN #76
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minor adaptations for RAN #75
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minor adaptations for RAN #74

v04.73
01.09.2016

adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)

v04.72
26.05.2016

adaptations for RAN #72 (introduction of NR & GERAN TUs)
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minor adaptations for RAN #71
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minor adaptations for RAN #68
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minor adaptations for RAN #64
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restructuring for RAN #63 to cover Core & Perf. in one doc file
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