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Main facts summary

This second 3GPP TSG WG RAN1 #AH_NB-IoT meeting was hosted by both GSMA and ETSI. Day 1, hosted by GSMA was hold at the Novotel Hotel, Sophia Antipolis, France. Days 2 and 3 were hold in ETSI headquarters, Sophia Antipolis, France.
The meeting started at 9:00 on Tuesday 22nd March 2016 and finished at 18:30 on Thursday 24th March 2016.
The number of attending delegates, having signed the participants’ paper list, was xxx.

The week was scheduled as follows:
· Tuesday session on
· Both downlink and uplink physical channels and signals
· Wednesday session on
· Uplink physical channels continued
· Review of proposed WFs
· Thursday session on
· Review of left-opened issues


The list of action points that required RAN1 close follow-up is listed in Annex F (end of document).

The number of contribution documents for this meeting was 228, and those documents were categorized as followed.
	Agenda Item
	Input
Document
	Discussed Document

	
	
	



Note: The amount of documents includes those discussed during the email discussion session post meeting.
[bookmark: _Toc446233995]
Opening of the meeting
Mr Satoshi Nagata (RAN1 Chairman) welcomed the participants of the RAN WG1 ad-hoc meeting related to the work item on Narrow Band – Internet of Things (NB-IoT) and opened the meeting at 09:00.
Mr Shane Rooney from GSMA welcomed the delegates and detailed the domestic arrangements for the 3days meeting.
[bookmark: _Toc446233996]Call for IPR
The attention of the members of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of. 
The members take note that they are hereby invited:

-	to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.
-	to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Information Statement and the Licensing declaration forms (e.g. see the ETSI IPR forms http://webapp.etsi.org/Ipr/).
[bookmark: _Toc446233997]Competition law statement
The Chairman also drew Member’s attention to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required of any participant of this WG meeting including the Chairman and Vice Chairmen. In case of question, please contact your legal counsel.
The present meeting will be conducted with strict impartiality and in the interests of 3GPP.
Furthermore, the Chairman reminded Members that timely submission of work items/contributions in advance of WG meetings is important to allow for full and fair consideration of such matters.
[bookmark: _Toc446233998]Network usage conditions
The PCG has laid down the following network usage conditions:

	Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.

Users shall not engage in non-work related activities that consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.

1. DON’T place your WiFi device in ad-hoc mode 
2. DON’T set up a personal hotspot in the meeting room 
3. DO try 802.11a if your WiFi device supports it 
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files 
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)



[bookmark: _Toc446233999]E-UTRA
[bookmark: _Toc446234000]NB-IoT - WID in RP-152284.
The objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 

R1-161800	Draft Agenda of the Ad-hoc on NB-IoT	RAN1 Chair
Satoshi Nagata (Chairman) proposed the agenda for the meeting.
Discussion: No comments on the agenda. 
Huawei: asked whether the NB-IoT deadline for submission to next meeting could be extended Mr Chair: ok to extend it till April 5th.
LGE: what will be the NB-IoT schedule in RAN1#84bis  Mr Chair: highly dependent from the progress made during the ad-hoc.
Decision: The agenda is approved.

LS review

R1-161816	Reply LS on questions on NB-IoT	SA2, Vodafone
The document was presented by Siva Subramani from Vodafone and deals with the delivery of NAS data over S1-MME (former solution 2 TR 23.720) and the potential impacts of mixing NAS Data PDUs and NAS signalling PDUs on the same Signalling Radio Bearer at extreme coverage.
SA2 has updated their CRs such that
· any NAS security procedures initiated at S1 connection establishment should be concluded before the MME sends downlink data, and, before the MME informs other nodes (HSS, MSC, SGW) of the UE’s availability. 
· no SA2 specification is provided for prioritisation on the uplink: CT 1 are invited to consider whether they need any SA2 work in this area. 
To assist the MME in its NAS signalling message retransmission strategies, SA2 believe that the eNB could provide the UE’s coverage level to the MME during every S1 connection establishment (this is in similar to the existing paging-related provision of the UE’s coverage level at S1 connection release).
Discussion: No specific action to RAN1.
Decision: The document is noted.

R1-161817	LS on available subframes for paging	RAN2, Huawei
The document was presented by Matthew Webb from Huawei and reports RAN2’s consideration reusing the paging occasion formulae and tables from LTE (TS 36.304, section 7.2).  Depending on the configuration, these tables can result in paging occasions being placed in subframes 0, 4, 5, and/or 9 of a 10-ms radio frame. RAN2 asks RAN1:
· to indicate if NB-IoT may be assumed to use a 10-ms radio frame structure.
· which subframes of the radio frame are available/not available for scheduling paging transmissions.
Decision: The document is noted. Prepare a draft reply LS to RAN2 in R1-161985 until Thursday.
Thursday: Draft reply LS in R1-161985 is for email approval until Tuesday 29th March – (Huawei)

R1-161818	LS on updates for TS 36.300	RAN2, Huawei
The document was presented by Matthew Webb from Huawei and asks RAN1 to review the updates in TS 36.300 for NB-IoT and provide input on section 5 “Physical Layer for E-UTRA”.
Decision: The document is noted.

R1-161819	LS on per-UE configuration to allow exception reporting	CT1, Qualcomm
The document was presented by … from Qualcomm and points out that per-UE configuration related to access restrictions (e.g. low priority signalling, extended access barring etc.) has been handled in CT1 via NAS configuration management objects transported using OMA DM protocol (see 3GPP TS 24.368). CT1 would like to understand the use case for per-UE configuration to allow exception reporting, as suggested by RAN2.
Discussion: No specific action to RAN1.
Decision: The document is noted.
[bookmark: _Toc446234001]Downlink physical channels and signals
[bookmark: _Toc446234002]Remaining details of NB-PBCH and NB-MIB contents
R1-161820	NB-IoT - Remaining issues for NPBCH and MIB	Ericsson
The document was presented by Yutao Sui from Ericsson and draws the following:
· Proposal 1: It is proposed to signal the PRB indexing offset from the middle of the LTE system. 
· Proposal 2: The 1 bit LTE CRS port indication field can be re-used for stand-alone mode for forward compatibility. 
· Observation 1: Two versions of MIB contents can be defined, one for in-band and guard-band, one for stand-alone operation. 
· Observation 2: If necessary, partial or entire HyperSFN can be placed in NB-MIB based on input from RAN2. 
· 
Observation 3: It is not necessary to signalled the sign of the channel raster offset as it can be derived from .
· Observation 4: The LTE system bandwidth does not need to be signalled.
· Observation 5: If only the LTE CRS infomation is needed, 5 bits are necessary to indicate the offset from middle PRB of the the LTE system to the NB-IoT anchor PRB. 
· Observation 6: Some of the indexing values given by the 5 bits can be used to indicate the guard-band operation including the corresponding raster offset.
· Observation 7: OFDM symbol repetitions within a subframe of NPBCH can be considered to offer better frequency tracking for NPBCH decoding. 
Decision: The document is noted.

R1-161839	Design of MIB content for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
The document was presented by Rapeepat Ratasuk from Nokia Networks and proposes:
Proposal 1:
· For in-band LTE system bandwidth, PRB index and Raster offset are coded according to table 1.
· For guard-band LTE system bandwidth, carrier location and Raster offset are coded according to table 2. 
· Such coding needs 6 bits.
Proposal 2: deployment mode is coded according to table 4 (2 bits).
Proposal 3: same-PCI indicator is coded over 1 bit (0 = true, 1 = false).
Decision: The document is noted.

R1-161956	Remaining issues on NB-MIB	CATT
The document was presented by Ms Yanping Xing from CATT and proposes to adopt the NB-MIB design in Table 1.
Decision: The document is noted.

R1-161858	Remaining details of NB-MIB contents for NB-IoT	ZTE
Proposal 1: Using 2 bits to indicate “Deployment mode and same PCI indicator”.
· For Guard band deployment, using 2 bits to indicate “Raster offset”
· For In band deployment and Same PCI indicator = false, using 2 bits to indicate “Raster offset”, and using 1 bit to indicate “Number of LTE CRS ports”
· For In band deployment and Same PCI indicator = true, using 5 bits to indicate “LTE CRS sequence and Raster offset” , and using 1 bit to indicate “Number of LTE CRS ports”
Proposal 2: For In band deployment and Same PCI indicator = false, when value of “Number of LTE CRS ports” field is “0”, the resource mapping for NB-SIB1 is rate matched by 2-port LTE CRS; otherwise, the resource mapping for NB-SIB1 is rate matched by 4-port LTE CRS.
Decision: The document is noted.

Continue offline discussion until Wednesday – (Ericsson, ZTE, Panasonic)
Wednesday
R1-162020	WF on mode indication in MIB	Ericsson
The document was presented by Yutao Sui from Ericsson.
Discussion: on either Alt 2 or Alt3.
Decision: The document is noted. Alt 2 is agreed.

R1-162021	WF on PRB indexing in MIB	Ericsson, LGE
The document was presented by Yutao Sui from Ericsson and proposes to signal the PRB indexing offset from the middle of the LTE system., using 5 bits to indicate the index with respect to middle PRB.
Discussion: ZTE would like to remove “with respect to middle PRB” – suggested to have it as working assumption
Decision: The document is noted and WF is agreed thanks to ZTE effort for compromise.


Continue offline discussion until Thursday – (Ericsson, (ZTE, Panasonic)
Thursday
R1-162059	WF on MIB content	ZTE, Ericsson, MediaTek, Intel	(R1-162031)
Decision: The document is noted.

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}


R1-162032	WF on indicating FDD/TDD in MIB	Qualcomm, Ericsson, IITH, Samsung, CATT, MediaTek, Panasonic, LG
Decision: The document is noted. Also supported by Sony

R1-162051	WF on including partial HyperSFN in MIB	ZTE, Huawei, HiSilicon, Ericsson, Intel 
Decision: The document is noted.

Working Assumption: 
· Use 2 bits in MIB to indicate the two LSB of HyperSFN 
· This working assumption need to be confirmed by RAN2


Not treated.
R1-161801	NB-MIB design	Huawei, HiSilicon
R1-161888	Remaining details of NB-MIB design	Intel Corporation
R1-161914	Remaining Issues on NB-MIB for NB-IoT	InterDigital Communications
R1-161922	NB-MIB contents on the deployment and CRS usage	Panasonic Corporation
R1-161925	Remaining Details on NB-MIB Design	Samsung
R1-161932	NB-PBCH Design	Qualcomm Inc.
R1-161951	Remaining issues of NB-MIB design	NTT DOCOMO, INC.
R1-161965	Discussion on NB-MIB contents for NB-IoT	LG Electronics
R1-161976	NB-PBCH Resource Mapping for Frequency Tracking	Sony
[bookmark: _Toc446234003]NB-PDCCH
R1-161859	Remaining issues on NB-PDCCH design for NB-IoT	ZTE
The document was presented by Ms Huiying Fang from ZTE and proposes:
· Proposal 1: Valid subframes are used for DL scheduling delay indication. DL scheduling delay could be indicated by two levels and range of scheduling delay could be configured.
· Proposal 2: DCL formats can be defined as shown in Table 2 and Table 3.
· Proposal 3: Considering that up to 16 Rmax, paging would be configured by NBSIB, all the possible values of Rmax, paging from 1 to 4096 could be supported.
· Proposal 4: To reuse the way in Rel-13 eMTC to determine the starting subframe for search space. Period to determine starting subframe is integer multiple of Rmax and offset is integer multiple of Rmax/8.
· Proposal 5: Discontinuous transmission should be used for NB-PDCCH and NB-PDSCH consideration on solving the resource blocking issue.
· Proposal 6: Discontinuous transmission could be realized simply by configuring number of gaps.
Discussion: Ericsson supports the gap concept as suggested by ZTE.
Decision: The document is noted.

R1-161906	DCI format design	MediaTek Inc.
The document was presented by Ms Feifei Sun from MediaTek and proposes
· Proposal 1: Define two DCI formats with 34 bits as Table 1 for NB-PUSCH and NB-PDSCH. 
· Proposal 2: Consider adopting the uplink grant design as Table 2 in RAR for NB-PUSCH transmission carrying Msg 3. 
Decision: The document is noted.

R1-161921	Start timing indication method of NB-PDSCH and NB-PUSCH	Panasonic Corporation
The document was presented by Hidetoshi Suzuki from Panasonic and proposes the following.
Proposal 1: The starting subframe of NB-PDSCH candidates indicated by DCI are following.
Rud is cell specific configuration. If Rud is not configured, Rud = Rmax/8.
{4+ Rud, 4+ 2Rud, 4+ 3Rud, 	4+ 4Rud, 4+ 5Rud, 4+ 6Rud, 4+ 7Rud, 4+ 8Rud, 
4+ 10Rud, 4+ 12Rud, 4+ 14Rud, 4+ 16Rud, 4+ 18Rud, 4+ 20Rud, 4+ 22Rud, 4+ 24Rud,
4+ 30Rud, 4+ 34Rud, 4+ 38Rud, 4+ 42Rud, 4+ 46Rud, 4+ 50Rud, 4+ 54Rud, 4+ 58Rud,
4+ 66Rud, 4+ 74Rud, 4+ 82Rud, 4+ 90Rud, 4+ 98Rud, 4+ 106Rud, 4+ 114Rud, 4+ 124Rud} after the starting subframe of NB-PDCCH.
Proposal 2: The starting subframe of NB-PUSCH candidates indicated by DCI are following.
Ruu is cell specific configuration. If Ruu is not configured, Ruu = Rmax/8.
{8+ Ruu, 8+ 2Ruu, 8+ 3Ruu, 	8+ 4Ruu, 8+ 5Ruu, 8+ 6Ruu, 8+ 7Ruu, 8+ 8Ruu, 
8+ 10Ruu, 8+ 12Ruu, 8+ 14Ruu, 8+ 16Ruu, 8+ 18Ruu, 8+ 20Ruu, 8+ 22Ruu, 8+ 24Ruu,
8+ 30Ruu, 8+ 34Ruu, 8+ 38Ruu, 8+ 42Ruu, 8+ 46Ruu, 8+ 50Ruu, 8+ 54Ruu, 8+ 58Ruu } after the starting subframe of NB-PDCCH.
Decision: The document is noted.

R1-161949	Support of discontinuous resource mapping for NB-IoT DL	Intel Corporation
The document was presented by Debdeep Chatterjee from Intel and proposes:
· To address user blocking and provide scheduling flexibility, down-select between: 
· support of UE-specific bitmap-based configuration of UE-specific available subframes for NB-PDCCH and NB-PDSCH, and
· support of uniform time intervals between available DL subframes for mapping of NB-PDCCH and NB-PDSCH 
in order to realize discontinuous-in-time resource mapping for NB-PDCCH and NB-PDSCH.
· The down-selection should consider the trade-offs between UE power consumption, latency, time diversity gains, and resource blocking.
Decision: The document is noted.

R1-161933	NB-PDCCH Design	Qualcomm Inc.
The document was presented by Hao Xu from Qualcomm and proposes:
· Proposal 1: Follow similar mechanism as eMTC for search space configuration, with Option 1 (Fig 1) for USS and CSS for RAR/Msg4, and Option 2 (Fig 1) for paging.
· Proposal 2: Follow similar mechanism as eMTC, and include a field in DCI signaling the repetition number for NB-PDCCH to avoid ambiguity when early decoding.
· Proposal 3: Follow similar mechanism as eMTC, and include fields in DCI to signal NB-PDCCH and PDSCH repetition level. The PDSCH repetition level field is interpreted differently depending on the NB-PDCCH repetition value.
Decision: The document is noted.

R1-161802	Remaining details of NB-PDCCH design	Huawei, HiSilicon
The document was presented by Chao Luo from Huawei and proposes:
Proposal 1: For NB-PDCCH search space, the set of options for Rmax is {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}. 
Proposal 2: For NB-PDCCH common search space for Paging, UE monitors one of the following sets of {AL, #repetition, #blind decodes}:
· {2, 1, 1}                                                                                                                                                          for Rmax = 1
· {2, 1, 1}, {2, 2, 1}                                                                                                                                          for Rmax = 2
· {2, 1, 1}, {2, 2, 1}, {2, 4, 1}                                                                                                                          for Rmax = 4
· {2, 1, 1}, {2, 2, 1}, {2, 4, 1}, {2, 8, 1}                                                                                                          for Rmax = 8
· {2, 1, 1}, {2, 2, 1}, {2, 4, 1}, {2, 8, 1}, {2, 16, 1}                                                                                         for Rmax = 16
· {2, 1, 1}, {2, 2, 1}, {2, 4, 1}, {2, 8, 1}, {2, 16, 1}, {2, 32, 1}                                                                       for Rmax = 32
· {2, 1, 1}, {2, 2, 1}, {2, 4, 1}, {2, 8, 1}, {2, 16, 1}, {2, 32, 1}, {2, 64, 1}                                                     for Rmax = 64
· {2, 1, 1}, {2, 2, 1}, {2, 4, 1}, {2, 8, 1}, {2, 16, 1}, {2, 32, 1}, {2, 64, 1}, {2, 128, 1}                                 for Rmax = 128
· {2, 1, 1}, {2, 4, 1}, {2, 8, 1}, {2, 16, 1}, {2, 32, 1}, {2, 64, 1}, {2, 128, 1}, {2, 256, 1}                             for Rmax = 256
· {2, 1, 1}, {2, 4, 1}, {2, 16, 1}, {2, 32, 1}, {2, 64, 1}, {2, 128, 1}, {2, 256, 1}, {2, 512, 1}                         for Rmax = 512
· {2, 1, 1}, {2, 8, 1}, {2, 32, 1}, {2, 64, 1}, {2, 128, 1}, {2, 256, 1}, {2, 512, 1}, {2, 1024, 1}                     for Rmax = 1024
· {2, 1, 1}, {2, 8, 1}, {2, 32, 1}, {2, 64, 1}, {2, 128, 1}, {2, 256, 1}, {2, 512, 1}, {2, 1024, 1}, {2, 2048,1}for Rmax = 2048
Proposal 3: Configuration of NB-PDCCH search space should include period and starting frame.
Proposal 4: The set of options for the periodicity of NB-PDCCH search space is {20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms,}
· The starting frame and valid subframe combinations within each periodicity of NB-PDCCH search space are according to Table 2.
Proposal 5: The configuration for common search space can be carried in an NB-SIB, while that for UE-specific search space by dedicated RRC signaling.
Proposal 6: Confirm the working assumption: the start of an NB-PDCCH search space is >=4ms after the end of the last NB-PDCCH search space.
Proposal 7: Confirm the working assumption: the start of NB-PDSCH transmission is >=4ms later than the end of its associated DL assignment.
Decision: The document is noted.

Possible agreement is to confirm the above WAs (proposals 6 and 7)
Qualcomm (with reference to R1-161934) has concern that the above will limit the achievable peak rate and impact UE power consumption
Telecom Italia confirmed that the achievable peak rate is in line with current WID requirements and that the impact on UE power consumption is negligible

Agreements:
· the start of an NB-PDCCH search space is >=4ms after the end of the last NB-PDCCH search space.
· the start of NB-PDSCH transmission is >=4ms later than the end of its associated DL assignment.


Possible agreement on reference point of scheduling delay
· Alt 1: from the end of NB-PDCCH transmission
· Supported by ZTE, Nokia Networks, Samsung, Qualcomm, LGE, Huawei, HiSilicon, Intel, Spreadtrum
· Alt 2: from the start of NB-PDCCH search space
· Supported by Panasonic, Sony, NTT DOCOMO, Ericsson, MediaTek, InterDigital, Sierra Wireless
Continue offline discussion about search space design, DCI design, reference point until Thursday – (Panasonic, Huawei)
Thursday
Agreement: 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. 

Agreement: Start of PDCCH search space: 
· Signalled by RRC with 3 bits for each search space except for CSS for paging

R1-162067	WF on reference point of NB-PDSCH/NB-PUSCH	Panasonic, Mediatek, Interdigital, Sony, DOCOMO, Ericsson, Sierra
Decision: The document is noted.
Proposal:
· Reference point of scheduling delay 
· Alt 2. From the start of NB-PDCCH search space
· The starting timing of NB-PDSCH is indicated from the start of NB-PDCCH search space by 4 bits.
· The possible starting times of NB-PDSCH are uniformly distributed as ceiling (Rmax/8) after (the start of NB-PDCCH search space  + 4ms). 
· The starting timing of NB-PUSCH is indicated from the start of NB-PDCCH search space by 4 bits.
· The possible starting times of NB-PUSCH are uniformly distributed as ceiling (Rmax/8) after (the start of NB-PDCCH search space  + 8ms).


R1-161990	NB-PDCCH contents	Panasonic
The document was presented by Hidetoshi Suzuki from Panasonic and compares the contributions related to NB-PDCCH.
Decision: The document is noted.

Thursday
R1-162060	Summary of NB-PUSCH Subcarrier Allocation	Huawei, HiSilicon
Decision: The document is noted.
Agreements:
· 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).


R1-162008	[Draft] WF on NB-PDCCH	Huawei, HiSilicon
The document was presented by Chao Luo from Huawei.
Discussion: Ericsson requested to note that all values (Rmax) .may not be needed – down selection to only 8 values
Huawei  is the concern only for paging search spaces? Ericsson: no
Nokia supports the proposed 12 values
Ericsson  if most of companies prefer to keep 12 values, no objection
Decision: The document is noted.

Agreement:
· 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}.

R1-162015	WF on NB-PDCCH	Huawei, HiSilicon	(R1-162008)
Decision: The document is agreed.


Continue offline discussion about discontinuous transmission until Thursday – (Ericsson)
Thursday

R1-162030	WF on DL Transmission Gap for NB-IoT	Ericsson, Intel, Sony, ZTE
Decision: The document is noted.
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
Email agreement until Thursday 31st March to close FFS points in the first main bullet. When all RRC details are agreed for these gaps, working assumption for the first main bullet will automatically be confirmed. 


Not treated.
R1-161803	DCI for NB-IoT	Huawei, HiSilicon
R1-161821	NB-IoT - DCI content	Ericsson
R1-161822	NB-IoT - Search space design considerations	Ericsson
R1-161823	NB-IoT - Timing relations	Ericsson
R1-161824	NB-IoT - Common search space design for paging	Ericsson
R1-161840	NB-PDCCH design for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161841	DCI design for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161876	Considerations on NB-PDCCH	Sony
R1-161877	NB-PDCCH Timing and Collision	Sony
R1-161889	Remaining details of NB-PDCCH design	Intel Corporation
R1-161890	NB-PDCCH search space design	Intel Corporation
R1-161906	DCI format design	MediaTek Inc.
R1-161915	NB-PDCCH for NB-IoT	InterDigital Communications
R1-161924	TBS/MCS indication method for NB-PDSCH/PUSCH	Panasonic Corporation
R1-161926	DCI Design	Samsung
R1-161966	Discussions on NB-PDCCH for NB-IoT	LG Electronics
R1-161977	DCI parameters for NB-IoT	Sony
[bookmark: _Toc446234004]NB-PDSCH
Including MCS/TBS tables, and resource design

R1-161934	NB-PDSCH Design	Qualcomm Inc.
The document was presented by Hao Xu from Qualcomm and 
Proposal 1: We propose NB-PDSCH transmission starts 2ms (instead of >=4ms) later than the end of its associated DL assignment, and UL A/N transmission is 4ms (instead of >=12ms) later than the end of the corresponding NB-PDSCH transmission.
Proposal 2: Allow transmission of data directly over the control channel to avoid large overhead for small payload sizes.
Proposal 3: PA and PB can be signalled same as legacy to NB-IoT UE for in-band deployment; consider either using fixed or configurable value for ρC. 
· For guard-band deployment, only PA and PB are needed to be signalled to NB-IoT UE (same as legacy)
· For standalone deployment, only PA is needed to be signalled to NB-IoT UE 
Decision: The document is noted.

R1-161805	NB-PDSCH design	Huawei, HiSilicon
The document was presented by Chao Luo from Huawei and summarizes the key design principles through the following proposals:
Proposal 1: For NB-PDSCH, if the codeword is mapped to a single subframe, the scrambling sequence generator is initialized every other NB-PDSCH subframe.
Proposal 2: NB-PDSCH has a 3-bit MCS table reusing MCS indices 0, 2, 4, 6, and 8 from LTE PDSCH.
Proposal 3: Transmission of one transport block over multiple subframes is supported for NB-PDSCH.
Proposal 4: NB-PDSCH reuses TBS indices 0, 2, 4, 6, and 8 from LTE PDSCH with the TBS limited to 680 bits and NPRB replaced by Nsubframe.
Proposal 5: For NB-PDSCH, repetitions are applied at TTI level.
Proposal 6: The number of repetitions for a NB-PDSCH transmission is selected from {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}.
Proposal 7: Discontinuous transmission is supported for unicast NB-PDSCH transmissions.
Proposal 8: The configuration of unicast NB-PDSCH discontinuous transmission can be indicated to the UE by dedicated RRC signaling.
Proposal 9: For unicast NB-PDSCH discontinuous transmission, the period (in ms) can be chosen from the set {20, 40, 80, 160, 320, 640, 1280, 2560}.
Proposal 10: For unicast NB-PDSCH discontinuous transmission, the duration (in ms) of each block (except the last one) can be defined as

Decision: The document is noted.

R1-161986	NB-IoT - Remaining issues for NPDSCH design	Ericsson	(R1-161825)
The document was presented by Asbjorn Grovlen from Ericsson.
· Proposal 1: A resource unit for NPDSCH is one subframe, i.e. 1 ms.
· Proposal 2: NPDSCH MCS table is based on Table 1.
· Proposal 3: NPDSCH TBS table is based on Table 3.
· Proposal 4: Rate-matching for NPDSCH is done according to the TBS and the number of resource elements available to NPDSCH in a rate-matching unit. The number of resource elements available to NPDSCH in a rate-matching unit depends on (1) NB-IoT operation mode, (2) number of LTE CRS ports, (3) number of OFDM symbols taken by LTE PDCCH, and (4) number of NRS ports.
· Proposal 5: The number of resource units in a rate-matching unit is signalled in DCI.
· Proposal 6: Channel coding, rate-matching, and repetitions are used for achieving an extreme coverage requirement.
· Proposal 7: The number of repetitions that may be used for NPDSCH includes {1, 2, 4, 8, 16, 32, 64, 128, 256}.
· Proposal 8: The use of repetitions only applies MCS 0, 1, 2, and 3.
· Proposal 9: An NPDSCH codeword is scrambled according to the method adopted by the legacy LTE PDSCH.
· Proposal 10: NPDSCH modulated symbols are mapped to resource units one by one in a sequential fashion, and within each resource unit NPDSCH modulated symbols are mapped according to frequency first and time second principle.
· Proposal 11: MCS, TBS, and number of repetitions are signalled jointly in DCI.
Decision: The document is noted.

R1-161878	Considerations in NB-PDSCH	Sony
The document was presented by Martin Beale from Sony and proposes the following:
· Proposal 1: Interleaved TDM of transmissions for multiple UEs is supported for NB-PDSCH.  
· Proposal 2: An NB-PDSCH TTI consists of multiple repetition cycles. Identical subframes are mapped adjacently in time within a repetition cycle.  
Decision: The document is noted.

R1-161952	Remaining issues of NB-PDSCH design	NTT DOCOMO, INC.
The document was presented by Ms Qin Mu from NTT DOCOMO and is summarized as follows:
· Proposal 1: One TB can be scheduled over {1, 2, 4, 8} subframes.
· Proposal 2: NB-PDSCH TB is repeated cycle-by-cycle and subframe-level repetition is performed within each cycle which is configured by higher layer or determined in specification. 
· Proposal 3: DCI indicates the offset between the end of search space and start of NB-PDSCH.
Decision: The document is noted.

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)


R1-161991	TBS/MCS table design for NB-PDSCH and NB-PUSCH	Panasonic
The document was presented by Hidetoshi Suzuki from Panasonic and is an attempt summarizing different inputs on TBS/MCS table design as proposed by a number of companies.
Decision: The document is noted, further revised in R1-162005. Continue offline till Wednesday.
Wednesday: TBS/MCS table design for NB-PDSCH is agreed in:
R1-162013	WF for TBS/MCS table design for NB-PDSCH	Panasonic


Thursday
R1-162036	WF on NB-IoT Multi-Carrier Operation	Intel Corporation, MediaTek, Ericsson, ALU, ASB, Nokia, Panasonic, Huawei, HiSilicon, Sony
The document was presented by Ralf Bendlin from Intel.
· Proposal 1: PDCCH order
· PDCCH order is always sent on the NB-IoT carrier which is configured, via UE-specific RRC signaling, for all unicast transmissions which can be different than the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions
· 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)
· Proposal 2: RRC Configuration of non-anchor 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
· Proposal 3: Rate-Matching Behavior
· 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
Decision: The document is noted, modified as follows:

Agreements:
· 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)
Agreements:
· 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

Possible agreements:
· Standalone+standalone should be allowed for NB-IoT multi-carrier operation with the constraint the total span cannot exceed 20 MHz from the same FFT
R1-162057	WF on NB-IoT Multi-Carrier Operation in Standalone Mode	Intel Corporation, MediaTek, Ericsson, ZTE, Sony, Fujitsu 
Decision: The document is noted 
Agreement: 
· 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

Agreements:
· 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


Not treated.
R1-161826	NB-IoT - NPDSCH resource allocation	Ericsson
R1-161842	NB-PDSCH design for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161843	Time discontinuous transmission for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161860	Further considerations on NB-PDSCH design for NB-IoT	ZTE
R1-161886	Remaining details of multi-carrier NB-IoT operation	Huawei, HiSilicon
R1-161891	Remaining details of NB-IoT timing relationships	Intel Corporation
R1-161892	Remaining details of NB-PDSCH design	Intel Corporation
R1-161893	Remaining details of NB-IoT multi-carrier operation	Intel Corporation
R1-161907	Discussion on DL TBS/MCS table 	MediaTek Inc.
R1-161912	Resource allocation of NB-PDSCH	MediaTek Inc.
R1-161927	Discussions on Downlink Scheduling	Samsung
R1-161947	Few issues on NB-PDSCH subframes	MediaTek Inc.
R1-161955	NB-PUSCH/NB-PDSCH coding and repetition for NB-IoT	CATT
R1-161967	Discussions on NB-PDSCH design for NB-IoT	LG Electronics
R1-162053	WF on the number of repetitions for NB-PDSCH and NB-PUSCH	Huawei, HiSilicon
[bookmark: _Toc446234005]System information and paging transmission
R1-161935	System information and paging	Qualcomm Inc.
The document was presented by Hao Xu from Qualcomm and draws the following:
· Observation 1: The maximum TBS size of 680 may not be enough to carry all the information necessary in SIB1 (e.g. PLMN-list). RAN2 should take this into account when designing and splitting the system information among different SIBs.
· Observation 2: Repetition of NB-PDCCH for paging may cause UE in overlapping PO to decode the control channel, with the corresponding increase in battery consumption.
· Proposal 1: NB-SIB1 subframe is subframe 9 to avoid collision with sync channel, NB-PBCH and wideband MBSFN subframes.
· Proposal 2: Enable the possibility of signalling system information change and/or ETWS information directly over NPDCCH.
· Proposal 3: Enable the use of non paging subframes in legacy LTE FDD (1,2,3,6,7,8) for paging in NB-IoT. The paging subframe derivation is based on the signalled MBSFN subframe configuration.
· Proposal 4: The scrambling sequence for NB-PDCCH for paging is based at least on PO information (e.g.  absolute subframe number of the PO).
Decision: The document is noted.

R1-161916	Paging for NB-IoT	InterDigital Communications
The document was presented by Moon Il Lee from InterDigital and proposes the following: 
· Proposal-1: multiple narrowbands for paging is supported and narrowband location for NB-PDCCH monitoring is determined based on UE-ID as in eMTC
· Proposal-2: reuse of eMTC paging SI update scheme as it is for NB-IoT- An IDLE UE can be notified of a system information update using a bit in the control channel (NB-PDCCH) when NB-PDSCH is not scheduled for paging
· Proposal-3: false NB-PDSCH reception can be reduced
Decision: The document is noted.

R1-161846	Remaining issues on paging for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Decision: The document is noted.

Agreements:
· Agree DCI format N2 for the flag = 0 case in R1-161561
· FFS: details on flag = 1 case
· Prepare a draft LS to RAN2 for taking into account the direct indication bitmap field in RAN2 specs – revisit on Thursday – (Ericsson, Huawei)
Thursday
R1-162046	[DRAFT] LS on direct SI update indication for NB-IoT	Ericsson
For email agreement until Thursday 31st March


Agreements:
· 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
R1-162006	[Draft] WF on NB-SIB1	Huawei, HiSilicon
Decision: The document is noted, further revised and agreed in R1-162009.
Prepare a draft LS to RAN2 until Thursday in R1-162014 – Zheng (Huawei)
Thursday
R1-162014	[DRAFT] LS on NB-SIB1 Details	Huawei
Decision: Abandon (Tdoc is withdrawn) and include in jumbo LS to RAN2, in R1-162065 (Huawei)

Thursday

R1-162029	WF on Starting Subframe of Paging CSS for NB-IoT	Ericsson
Decision: The document is noted.
Agreements:
· 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 a SIB1
· 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 



Inform RAN2 that RAN1 has a mechanism to support the existing paging occasions.
Note: The yellow highlighted change “a SIB” -> “SIB1” can be checked in RAN1#84bis


R1-162034	WF on PO for Paging	ZTE, Ericsson
Decision: The document is noted.
R1-162028	WF on SI Scheduling	Nokia Networks, ALU, ASB, Intel, Ericsson
Decision: The document is noted.
Agreement: 
· 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.


Not treated.
R1-161804	System information transmission	Huawei, HiSilicon
R1-161828	NB-IoT - SI change indication in DCI format for paging	Ericsson
R1-161844	Remaining issues on NB-SIB1 transmission for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161845	SI scheduling for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161861	Remaining issues on NB-SIB1 design for NB-IoT	ZTE
R1-161862	Remaining issues on paging transmission for NB-IoT	ZTE
R1-161882	Paging transmission	Huawei, HiSilicon
R1-161894	NB-IoT system information and paging transmission	Intel Corporation
R1-162028	WF on SI Scheduling	Nokia Networks, ALU, ASB
R1-162034	WF on PO for paging   	ZTE, Ericsson
[bookmark: _Toc446234006]NB-PSS and NB-SSS
R1-161981	NB-PSS and NB-SSS Design	Qualcomm Inc.
The document was presented by Hao Xu from Qualcomm.
Proposal 1: Adopt the following NB-PSS design:
· 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]
Proposal 2: Adopt the following NB-SSS design:
· Base sequence: Zadoff-Chu sequences with different roots and cyclic shifts for different symbols
Decision: The document is noted.

R1-161968	Synchronization signal design for NB-IoT	LG Electronics
The document was presented by … from LGE.
· Proposal 1: The cover code should be supported for enhanced correlation property.
· Observation 1: The similar correlation property in terms of 2nd peak can be seen when the number of base sequences is 2 and 10.
· Observation 2: The computational complexity linearly increases in proportion to the number of base sequences in NB-PSS in case of hierarchical correlation.
· Proposal 2: The number of base sequences in NB-PSS should be 2.
· Proposal 3: NB-SSS should carry the information about PCI and subframe locations.
· Proposal 4: The NB-SSS sequence consists of two ZC sequence multiplied by scrambling sequences. Additional scrambling sequence can be considered for complexity reduction.
Decision: The document is noted.

R1-161830	NB-IoT - Synchronization Channel Evaluations	Ericsson
The document was presented by … from Ericsson.
Observation 1: The complexity of the NB-PSS detection depends heavily on the receiver algorithm used.
Observation 2: Short sequence based design using a differential detection based algorithm offers the lowest complexity, but suffers in synchronization performance
Observation 3: Partial correlation based receiver algorithm has much higher complexity when compared to other algorithms, but offers reasonable synchronization performance when multiple frequency hypotheses are used.
Observation 4: Long sequence based design provides the best trade-off between complexity and synchronization performance.
Observation 5: Using the recursive correlation algorithm in [R1-160878] offers no significant complexity benefit when compared with long sequence based design.
Decision: The document is noted.

R1-161993	Details on NB-PSS and NB-SSS design for NB-IoT	ZTE	(R1-161863)
The document was presented by … from ZTE.
· Proposal-1: The periodicity of NB-SSS transmission is 10ms.
· Proposal-2: Short sequence with scrambling is adopted for NB-SSS.
· Observation-1: All the short sequence based schemes can work well and similar performance are obtained.
Decision: The document is noted.

R1-161980	On NB-PSS receiver complexity	Neul
The document was presented by Robert Young from Neul and draws the following observations:
· Observation 1: Even in the presence of large CFO, the long sequence NB-PSS design allows low complexity, high performance detection by direct cross-correlation with the signal, over the entire length of the NB-PSS1 and NB-PSS2 sequences (11 OFDM symbols each).
· Observation 2: To handle large CFO, the short sequence NB-PSS designs require either (a) cross-correlation by parts followed by non-coherent adding of the part-correlations, or (b) cross-correlation with differential of signal. Both these methods give worse performance than direct cross-correlation over the entire length of the NB-PSS sequence, due to loss of coherent processing gain for (a) or due to noise enhancement for (b).
· Observation 3: Short sequence NB-PSS detection using cross-correlation by parts followed by non-coherent adding places a very high complexity requirement on the UE.
· Observation 4: Short sequence NB-PSS detection using cross-correlation with differential of signal has relatively low complexity, but has poor performance due to the noise enhancement caused by the signal differential operation.
· Observation 5: The short sequence method of [R1-160005] has a high memory requirement compared with the other methods, and is also expected to have degraded performance compared with the long sequence method due to the noise enhancement caused by the signal differential operation.
Decision: The document is noted.

Continue offline discussion by focusing on followings until Wednesday –(Intel)
· Detailed ZC sequence design for PSS and SSS
· SSS transmission period
Wednesday
R1-162007	WF from offline discussion on NB-SS	Intel
The document was presented by Seunghee Han from Intel.
Discussion: Use of long sequence design should be considered, short sequence is problematic (Huawei, Neul) – synchronization, complexity issues
Intel: does not agree that short sequence algorithmes create complexity issues
Mr Chair:short ZC sequence for NB-PSS should be the baseline
LGE, ZTE: don’t see any technical issues – only need is to down select between the different short sequences – no need to perform comparison between short and long
Samsung: in line with Mr Chair’s comment
Nokia: can RAN1 agree there is a significant issue? And if so, revisit at a later stage.
Vodafone: should only look at simulations results and make decision based on technical results – worried that postponing the decision may help progressing.
Decision: The document is noted.

Possible conclusions:
· All companies should provide detailed solutions related to NB-PSS and NB-SSS until Thursday
· Ref. R1-161957 for long ZC sequence for NB-PSS
· If any significant issues (e.g., performance and complexity) are found on short ZC sequence NB-PSS, companies should provide them until Thursday
· Ref. R1-161958 and R1-161980

Thursday
R1-162047	WF from offline discussion on NB-SS	Intel	(R1-162007)
Decision: The document is noted.

R1-162048	Summary of evaluation results for NB-PSS	Huawei, HiSilicon, Neul, Ericsson, MediaTek, Spreadtrum
Decision: The document is noted.

Is there a significant issue with the agreement from RAN1#84?
· Yes: HW, HiSi, Mediatek, Telecom Italia, Neul, Spreadtrum, Virtuosys, Sony, Ericsson, HW devices, UBlox, CATT, VF (if there is a complexity increase in short sequence)
· No:QC, Intel, ZTE, LGE, IITH, CeWit, Reliance-Jio, InterDigital, Samsung, Softbank

R1-162063	WF on NB-PSS Design	Huawei, HiSilicon, Ericsson, MediaTek, Neul, ASTRI, CATR, Beijing Xinwei Telecom Techn, Potevio, Huawei Device , Coolpad, TD Tech Ltd, ST Microelectronics, Chengdu TD Tech Ltd, China Unicom, Telecom Italia S.p.A, Spreadtrum, CATT, u-blox AG, Deutsche Telekom AG
Decision: The document is noted.

Proposal:
· NB-PSS is generated by two root-1 Zadoff-Chu (ZC) sequences:  NB-PSS1 and NB-PSS2
· NB-PSS1 and NB-PSS2 are complex conjugate of each other
· Both NB-PSS1 and NB-PSS2 span 11 OFDM symbols
· The NB-PSS1 and NB-PSS2 generation procedure follows the alternative implementation of the long-sequence design for TS36.211 in the Appendix of R1-161957.

Between the short sequence proposals: 
· Details on 11 root sequence indices on 11 OFDM symbols
· R1-161895 (Intel)
· Intel, InterDigital, LGE, ZTE, Samsung
· R1-161895 with binary code cover
· IITH, Reliance-jio, Cewit 
· R1-161968 (LGE)
· LGE, Intel
· R1-161981 (Qualcomm)
· QC, HW, HiSi, HW devices, Ericsson, Mediatek, Softbank, Sony, VF (if complexity results are to be believed), Fujitsu, Sierra, IITH, Reliance-jio, Cewit 

Conclusions: 
· If we adopt a short sequence, it would be the one described in R1-161981.


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]


Not treated.
R1-161806	NB-SSS design	Huawei, HiSilicon
R1-161829	NB-IoT - NSSS Design	Ericsson
R1-161895	Remaining details of NB-IoT Primary Synchronization Signal design	Intel Corporation
R1-161896	NB-IoT Secondary Synchronization Signal Design	Intel Corporation
R1-161897	Receiver algorithms and complexity analyses for NB-IoT synchronization	Intel Corporation
R1-161898	Synchronization and cell search in NB-IoT: Performance evaluations	Intel Corporation
R1-161946	Secondary synchronization signal design for NB-IoT	MediaTek Inc.
R1-161950	On baseband signal generation for NB-IoT downlink	Intel Corporation
R1-161957	NB-PSS signal design	Huawei, HiSilicon
R1-161960	Remaining issues on NB-IoT syncronization signal design	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161961	Comparison of NB-PSS codes	Spreadtrum Communications
R1-161992	Receiver complexity and performance for NB-IoT synchronization	MediaTek Inc.
R1-161994	NB-PSS evaluation	Huawei, HiSilicon
R1-162016	WF on NB-PSS	Intel Corporation, Acorn Technologies, CEWiT, ETRI, IITH, InterDigital, ITL, KT Corporation, Lenovo, Reliance-Jio, Samsung, Sequans Communications, Sierra Wireless, WILUS Inc.
R1-162049	WF on usage of NB-SSS for enhanced channel estimation	Spreadtrum, Huawei, HiSilicon
R1-162054	Synchronization signal design for NB-IoT	LG Electronics
[bookmark: _Toc446234007]Reference signals
Including use of NB-RS / CRS for demodulation

R1-161807	Remaining details of downlink reference signal design	Huawei, HiSilicon
The document was presented by … from Huawei.
· Observation: Using LTE CRS in addition to NB-RS for channel estimation brings negligible performance gain compared to the NB-RS alone case.
· Proposal 1: Confirm the working assumption, i.e., 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.
· Proposal 2: RAN1 assumes that RAN4 will not define performance requirements based on use of LTE CRS jointly with NB-RS.
· Proposal 3: LTE CRS power offset to NB-RS is not signaled to UEs.
· Proposal 4: The UE may assume LTE CRS port 0 is associated with NB-RS port 0 and LTE CRS port 1 is associated with NB-RS port 1 when there are four antenna ports for LTE CRS and the same-PCI indicator is set to true.
· Proposal 5: NB-RS is mapped onto all valid subframes for NB-IoT except the subframes transmitting NB-PSS/NB-SSS.
Decision: The document is noted.

R1-161928	Remaining Issues on Reference Signal Design	Samsung
The document was presented by … from Samsung.
· Proposal 1: Collision between NB-RS and CSI-RS is handled by eNB scheduling/implementation.
· Proposal 2: Allow power boosting for NB-RS, with a similar signaling approach considered in LTE.
· Proposal 3: Confirm that the power offset between NB-RS and CRS is signaled to UE in NB-MIB.
Discussion: Few companies concern with power offset signalling in MIB.
Decision: The document is noted.

R1-161962	On the reference signal design for NB-IoT	Spreadtrum Communications
The document was presented by Arto Lehti from Spreadtrum.
· Proposal 1: NB-SSS can be used by the UE to enhance channel estimation for NB-PBCH.
· Proposal 2: Ratio of EPRE between NB-RS and NB-SSS is specified
· Proposal 3: Mapping between antenna ports of NB-RS and NB-SSS are specified
· Proposal 4: TDM transmission pattern is introduced for the linkage between the transmitting antenna ports of NB-SSS and NB-RS in the case of multiple Tx antennas.
· Proposal 5: Confirm the working assumption: Information to obtain CRS sequence (only needed if same-PCI indicator is set to true), and a same-PCI indicator (to indicate whether or not LTE PCI and NB-IoT PCI are the same) are indicated in NB-MIB.
· Proposal 6: Ratio of EPRE between CRS and NB-RS is signaled to UE
· Observation 1: NB-SSS can be used to improve also NB-PDCCH/PDSCH channel estimation performance.
· Proposal 7: NB-SSS and or CRS can be used for RRM measurement in conjunction with NB-RS.Discussion: .
Decision: The document is noted.

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

Possible agreements:
· When PCI indicate is set to true, 
· NB-RS power offset between NB-RS and LTE CRS is indicated by SIB 
· UE may assume the same transmission power between NB-RS and LTE CRS
LGE: not sure this indication is needed

Possible agreements:
· For the case without CRS (i.e., stand alone case), 
· No need to indicate power offset of NB-RS
· For the case with CRS,
· when PCI indicate is true, the power offset of NB-RS compared to PDSCH without containing CRS is indicated by SIB

Possible working assumption:
· When PCI indicate is set to true, 
· NB-RS power offset between NB-RS and LTE CRS is indicated
· FFS whether this is derived by SIB or no indication 
· Include above working assumption to draft LS to RAN2/4
Continue offline discussion until Wednesday – Ralf (Intel)
Wednesday
R1-162000	WF on NB-RS	Intel Corporation, ALU, ASB, Huawei, HiSi, Interdigital, MediaTek, Nokia, Panasonic, Samsung
The document was presented by Ralf Bendlin from Intel.
Proposal on the presence of NB-RS
· In cell-specific valid DL subframes, a NB-IoT UE may assume that NB-RS is present.  
· In cell-specific invalid DL subframes, a NB-IoT UE shall not expect NB-RS. 
· In the subframes to carry NB-PSS and NB-SSS, a NB-IoT UE shall not expect NB-RS.
· 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.
Discussion: Sony supports assuming clarification that fourth sub-bullet applies to NB-IoT carrier.
ZTE has technical concerns with the first main bullet.
Decision: The document is noted, modified as follows:

Agreements:
· In cell-specific valid DL PRB pairs, a NB-IoT UE may assume that NB-RS is present 
· 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


Wednesday
R1-162018	WF on LTE CRS Signaling Support	Intel, Ericsson, Sony, LG, Nokia, ALU, ASB, Huawei, HiSi, Interdigital, CATT, Sierra Wireless, Spreadtrum, ZTE
The document was presented by Ralf Bendlin from Intel.
Proposal on NB-RS Power Allocation
· 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
Discussion: Qualcomm is OK with the first two main bullets, has different view regarding the need for signaling of power offset in R1-162017.
Decision: The document is noted.

R1-162017	[Draft] WF on PDSCH Power Offset	Qualcomm
The document was presented by Peter Gaal from Qualcomm.
· Distinguish three OFDM symbol types
· 1)  OFDM symbol containing no CRS and no NB-RS
· 2)  OFDM symbol containing CRS
· 3)  OFDM symbol containing NB-RS
· In all cases: 
· Allow signaling of power offset between PDSCH RE in symbol_1  and  PDSCH RE in symbol_3
· In addition, for in-band:
· Allow signaling of power offset between PDSCH RE in symbol_1  and  PDSCH RE in symbol_2
Discussion: Mr Chair: can R1-162018 and R1-162017 be combined? Intel clear majority for R1-162018.
Qualcomm: no objection to R1-162018 for the sake of making progress.
Decision: The document is noted.

Agreements:
· 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


R1-162019	WF on NB-RS Power Allocation	Intel, Ericsson, Sony, Nokia, ALU, ASB, Qualcomm, ZTE, MediaTek, Sierra Wireless, Spreadtrum, Panasonic, Vodafone
The document was presented by Ralf Bendlin from Intel.
· When the same-PCI indicator is set to TRUE, 
· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB
Discussion: Also supported by Samsung
InterDigital suggested clarifying that if no SIB indication, UE may assume equal power.
Huawei: what should be reported in the parameters spreadsheet?
Panasonic: which SIB is up to RAN2 decision.
Decision: The document is noted.

Agreements:
· 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


Not treated.
R1-161831	NB-IoT - Remaining issues for NRS	Ericsson
R1-161847	Remaining issues on NB-RS design for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161864	Remaining issue on NB-RS for NB-IoT	ZTE
R1-161899	Remaining details of NB-IoT reference signals design	Intel Corporation
R1-161917	Remaining Issues on RS for NB-IoT	InterDigital Communications
R1-161937	Reference Signal Design	Qualcomm Inc.
R1-161948	Remaining issues on NB-RS	MediaTek Inc.
R1-161963	Performance evaluation of NB-PBCH	Spreadtrum Communications
[bookmark: _Toc446234008]Physical layer measurements
R1-161848	Physical layer measurements for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
The document was presented by Rapeepat Ratasuk from Nokia Networks.
· Proposal 1: Confirm the working assumption that 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.
· Proposal 2: When the same-PCI indicator is set to true, the eNB can indicate the reference signal power of LTE CRS to the UE in NB-SIB1.
· Proposal 3: Whether measurement accuracy requirements and performance requirements are based on NB-RS, NB-SSS or NB-RS+NB-SSS should be evaluated by RAN4.
Decision: The document is noted.

R1-161865	Downlink measurement for NB-IoT	ZTE
The document was presented by … from ZTE.
· Proposal 1: When NB-RS is used for RSRP/RSRQ measurement, a NB-IoT UE assumes that NB-RS is transmitted in subframe #0 in every frame if performance target of RSRP/RSRQ measurement can be achieved. Otherwise, a NB-IoT UE assumes that NB-RS is transmitted in subframe #0 and subframe #4 of every frame.
Decision: The document is noted.

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


Not treated.
R1-161883	Physical layer measurements	Huawei, HiSilicon
R1-161900	Physical layer measurements for NB-IoT	Intel Corporation
R1-161938	Physical Layer Measurements	Qualcomm Inc.
R1-161969	Discussions on measurement for NB-IoT	LG Electronics
[bookmark: _Toc446234009]Other
Including downlink power allocation

Not tretated.
R1-161814	Downlink power allocation	Huawei, HiSilicon
R1-161849	Multi-carrier operation in NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161866	DL power allocation for NB-IoT	ZTE
[bookmark: _Toc446234010]Uplink physical channels and signals
[bookmark: _Toc446234011]NB-PUSCH
Including MCS/TBS tables, resource design, and open issues on modulation schemes

R1-161809	NB-PUSCH design	Huawei, HiSilicon
The document was presented by Zheng Liu from Huawei and lists the following proposals:
· For symbol n (n = 0, 1, 2, …) of a single-tone NB-PUSCH transmission using π/4-QPSK modulation, the phase rotated constellation point for both data and NB-DMRS symbols is obtained by multiplying the un-rotated constellation point (as defined in Table 7.1.2-1 of TS 36.211) by exp(+j*n*π/4).
· For symbol n (n = 0, 1, 2, …) of a single-tone NB-PUSCH transmission using π/2-BPSK modulation, the phase rotated constellation point for both data and NB-DMRS symbols is obtained by multiplying the un-rotated constellation point (as defined in Table 7.1.1-1 of TS 36.211) by exp(+j*n*π/2).
· For single-tone modulation, 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.
· For single-tone transmission of NB-PUSCH, the modulation for NB-DMRS symbols, prior to phase rotation, is BPSK if the modulation for data is π/2 BPSK and QPSK if the modulation for data is π/4 QPSK.
· For single-tone transmission of NB-PUSCH, the NB-DMRS sequence is generated using the Gold sequence generator defined in section 7.2 of TS 36.211.
· For single-tone NB-PUSCH transmission, and for multi-tone NB-PUSCH transmission with the codeword mapped to more than one subframe, the scrambling sequence generator is initialized at the start of each codeword and at the start of each repetition cycle.
· For multi-tone NB-PUSCH transmission with the codeword mapped to a single subframe, the scrambling sequence generator is initialized every other NB-PUSCH subframe.
· Two redundancy versions, RV0 and RV2 from LTE, are supported for NB-PUSCH.
· For single-tone transmission of NB-PUSCH with π/4-QPSK modulation, MCS indices 2, 4, 6 and 8 in Table 8.6.1-1 of TS 36.213 are reused.
· For single-tone transmission of NB-PUSCH with π/2-BPSK modulation, a new MCS with index 0 is introduced.
· For single-tone transmission of NB-PUSCH, TBS indices 0, 2, 4, 6 and 8 in Table 7.1.7.2.1-1 of TS 36.213 are reused with the TBS limited to 1000 bits and NPRB replaced by NRU.
· For multi-tone transmission of NB-PUSCH, MCS indices 0, 2, 4, 6 and 8 in Table 8.6.1-1 of TS 36.213 are reused.
· For multi-tone transmission of NB-PUSCH, TBS indices 0, 2, 4, 6 and 8 in Table 7.1.7.2.1-1 of TS 36.213 are reused with the TBS limited to 1000 bits and NPRB replaced by NRU.
· The maximum supported TBS for NB-PUSCH is 1000 bits.
· For NB-PUSCH, repetitions are applied at TTI level.
· The number of repetitions for a NB-PUSCH transmission is selected from {1, 2, 4, 8, 16, 32, 64, 128}.
Decision: The document is noted.

R1-161983	Discussion on UL TBS/MCS table	MediaTek Inc.	(R1-161908)
The document was presented by Ms Feifei Sun from MediaTek. The proposed TBS table is based on legacy TBS table. The TBS-Indexes 0/1/3/5/7/9/11/12 in legacy TBS table are re-used as much as possible. For the purpose of aligning the working SINR of transport block sizes in the same row of TBS table, some minor modifications have been done. MCS tables of multi-tone transmission, single tone transmission with 15kHz-subcarrier spacing and single tone transmission with 3.75kHz-subcarrier spacing are also provided.
Decision: The document is noted.

Agreement: Maximum TBS size for NB-PUSCH is 1000 bits

Continue offline discussion about repetition and UL transmission gap until Wednesday – (Sony)
Wednesday
R1-162002	WF on Transmission Gaps in NB-PUSCH Repetition	Sony, Intel, Panasonic, Sequans
The document was presented by Shin Horng Wong from Sony.
· Introduce transmission gaps for long NB-PUSCH transmissions. 
· During transmission gaps, the UE may switch to the DL and performs time/frequency synchronization
· Transmission gap is defined by a period and a gap length.  
· Transmission gap is applied when the NB-PUSCH repetition is greater than the period
· RRC provides 4 bits to indicate period and gap in SIB
· FFS whether 2 bits for period and 2 bits for gap or joint indication of period and gap
Discussion: Ericsson checking with RAN4 may be required.
Qualcomm is this approach beneficial? Complexity vs performance? That’s the issue to be checked with RAN4.
Debate on what to write down into the LS to RAN4.
Decision: The document is noted. Prepare a draft LS to RAN4, Cc to RAN2 and revisit on Thursday (Sony).
Thurday: The updated WF in R1-162040 is for email discussion, and draft LS to RAN4 in R1-162041 for email agreement until Thurday 31st March (Sony)


R1-162003	WF on PUSCH & PDSCH Repetitions	Sony, Panasonic, CATT, DoCoMo
The document was presented by Shin Horng Wong from Sony.
· A NB-PDSCH or NB-PUSCH encoded TB can be rate matched to one or more Resource Units
· For reference purpose, this one or more Resource Unit is called a Rate Matched Block
· The size (number of Resource Units) of the Rate Matched Block is indicated in the DCI
· The repetition pattern of the Rate Matched Block is realized by using Cyclic Subframe level repetition.
· In each cycle, each subframe in the Rate Matched Block is repeated consecutively for Z times
· Z = 4
· Different scrambling is used in each cycle
· NOTE: RV cycling is feasible under this repetition
Discussion : Some having concern with using Cyclic Subframe level repetition.
WF also supported by ZTE.
Decision: The document is noted, modified as follows:

Agreements:
· 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


Continue offline discussion about modulation, coding, RV until Wednesday – (ZTE, Qualcomm)
Wednesday
R1-161940	Description of 8-BPSK and TPSK for the NB-IOT uplink	Qualcomm Inc.
Decision: The document is noted.

R1-162004	WF on TPSK	Qualcomm, Samsung, Huawei, HiSilicon, Neul, Vodafone, CMCC, CATR, KDDI, China Unicom, China Telecom, Potevio, IITH,CEWiT, Reliance-Jio, Intel, Sony
The document was presented by Xiaofeng Wang from Qualcomm.
· For UEs that don’t indicate the support of multi-tone transmissions, the following TPSK modulation formats are supported in the UL 
· (2,4)-TPSK and (4,4)-TPSK with contiguous tone allocation as specified in Tables 2 and 3, respectively, in R1-161940.
Discussion: Intel did not co-source and asked removing their name.
Nokia: statement “UEs that don’t indicate the support of multi-tone transmissions” is not consistent with what has been agreed in RAN.
Nokia: No way for UE to perform such indication
Decision: The document is noted. No consensus.

Possible agreement: 
· Alt 1: Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH
· Supported by ZTE, MediaTek, Huawei, HiSilicon, Qualcomm, LGE, Nokia
· Alt 2: Only RV0 is supported for NB-PUSCH
· Supported by Panasonic, Sony, Ericsson (won’t object to Alt 1)
Agreement: Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH


Continue offline discussion about MCS/TBS design until Wednesday – (Panasonic)
R1-162039	WF for TBS/MCS table design for NB-PUSCH	Panasonic
The document was presented by Hidetoshi Suzuki from Panasonic.
· Starting point is to reuse TBS/MCS table for DL.
· To support TB size up to 1000 bits.
· ITBS is 4 bits indication in DCI.
· NPRB is 3 bits indication in DCI. NPRB indicates the number of resource unit.   
· For multi-tone, ITBS support up to 12.
· For single-tone, ITBS support up to [10].
· For multi-tone and single-tone,
· Alt 1: RV is indicated jointly with ITBS. RV2 is supported only in higher coding rate.
· Alt 2: RV0 or RV2 is separately indicated by 1 bit DCI. RV2 is supported in all ITBS.
· For single-tone cases
· Alt X: Pi/4 QPSK is not supported in all ITBS entries. Pi/2 BPSK is used for the lowest or lower ITBS entries.
· Alt Y: Pi/4 QPSK is supported in ITBS entries. Pi/2 BPSK is used the remaining ITBS entries. 
· For single-tone cases
· Alt A: Pi/2 BPSK for NPRB is supported  1,2, 3,4,5,6,8, 10. One row of ITBS indexes are used.
· Alt B: Pi/2 BPSK for NPRB is supported  1,2, 3,4,5,6,8, 10, 11,12, 13,14,15,16,18, 20. Two rows of ITBS indexes are used.
· Alt C: Pi/2 BPSK for NPRB is supported  2, 4,8,10,16, 20, 24, 28. Two rows of ITBS indexes are used.
Decision: The document is noted.

Agreements:
· 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. 
Possible agreements:
· For single-tone cases
· Alt A: Pi/2 BPSK for NPRB is supported 1,2, 3,4,5,6,8, 10. One row of ITBS indexes are used.
· Alt B: Pi/2 BPSK for NPRB is supported 1,2, 3,4,5,6,8, 10, 11,12, 13,14,15,16,18, 20. Two rows of ITBS indexes are used.
· Alt C: Pi/2 BPSK for NPRB is supported 2, 4,8,10,16, 20, 24, 28. Two rows of ITBS indexes are used.
Continue offline discussion until Thursday – (Panasonic)
Thursday: UL TBS for email agreement until Thurday 31st March (Panasonic)


Continue offline discussion about SRS collision until Wednesday – Xiaolei (HiSilicon)
R1-162010	WF on SRS avoidance	Huawei, HiSilicon
The document was presented by Xiaolei Ti from HiSilicon.
· For 3.75 kHz subcarrier spacing and LTE SRS symbol positions that are not able to align with GPs in an NB-Slot, NB-PUSCH is rate matched around the overlapped NB-IoT symbols and those symbols are not used for transmission.
· For 15 kHz sub-carrier spacing, NB-IoT symbols are not used when colliding with LTE SRS symbol positions and NB-PUSCH rate-matching is used to transmit 15 kHz NB-IoT transmission.
· NB-IoT configuration field regarding the avoidance of LTE SRS is broadcasted in the NB-IoT system information
· Adopt the design in Table in the attached document for NB-IoT configuration field regarding the avoidance of LTE SRS, which use 3 bits in NB-IoT system information.
Decision: The document is noted. Continue offline.
Thursday: SRS collision for email discussion (and agreement if possible) until Thursday 31st March. 


Not treated.
R1-161811	Remaining details of uplink frame structure design	Huawei, HiSilicon
R1-161850	NB-PUSCH design	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161867	Remaining issues on uplink data transmission for NB-IoT	ZTE
R1-161868	Resource allocation of uplink data channel for NB-IoT	ZTE
R1-161869	Remaining issue on modulation scheme for uplink of NB-IoT	ZTE
R1-161879	Frequency Tracking in Long NB-PUSCH Transmission	Sony
R1-161880	Considerations in NB-PUSCH	Sony
R1-161885	NB-PUSCH resource allocation	Huawei, HiSilicon
R1-161901	Remaining details of NB-PUSCH	Intel Corporation
R1-161909	Resource allocation of NB-PUSCH	MediaTek Inc.
R1-161919	Discussion on NB-IoT PUSCH resource mapping	Panasonic Corporation
R1-161920	NB-IoT PUSCH performance with 15 kHz and 3.75 kHz subcarrier spacing	Panasonic Corporation
R1-161930	Peformance Evaluations of TPSK	Samsung
R1-161939	UL Data Channel Design	Qualcomm Inc.
R1-161941	PAPR and transmission power of UL modulation for NB-IOT	Qualcomm Inc.
R1-161954	Resource allocation for NB-PUSCH	Sharp
R1-161959	NB-IoT - NPUSCH Resource Allocation	Ericsson
R1-161964	Discussion on NB-PDSCH/NB-PUSCH transmission for NB-IoT	Spreadtrum Communications
R1-161970	Remaining issues on NB-PUSCH design for NB-IoT	LG Electronics
R1-161987	NB-IoT - Remaining issues for NPUSCH design	Ericsson
R1-161989	NB-IoT PUSCH performance with CFO estimation and compensation	Panasonic
R1-162042	Draft WF on configuration to avoid SRS	Huawei, HiSilicon
R1-162056	WF for TBS/MCS table design for NB-PUSCH	Panasonic
R1-162062	WF on RV cycling for NB-PUSCH repetition	ZTE, CATT
R1-162064	Summary of NB-PUSCH Subcarrier Allocation	Huawei, HiSilicon
[bookmark: _Toc446234012]Uplink narrowband DM-RS
R1-161972	Summary of email discussion [84-11] on DM-RS and phase rotation for NB-IoT	LG Electronics
The document was presented by Yunjung Yi from LGE.
· The followings are suggested to agree in the meeting 
· DM-RS sequence generation is based on either Gold sequence or PN sequence
· 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
· The followings are suggested to further discuss
· DM-RS phase rotation: 
· decide among three alternatives
· Multi-tone DM-RS decision for 3 and 6 tone transmission
· Alt 1: Use legacy DM-RS sequence mapped to 12 tones
· Alt 2: introduce a new DM-RS sequence length of 6 
· FFS whether DM-RS is mapped to 6 tones or 3 tones for 3 tone transmission
· Alt3: introduce two DM-RS sequence length of 3 and 6 respective which is used for 3 and 6 tone transmission respectively
· Alt4: use single tone DM-RS sequence
Decision: The document is noted.

Agreements:
· FFS: DM-RS sequence generation is based on either Gold sequence or PN sequence
· Continue offline discussion until Wednesday – Yunjung (LGE)
· Working assumption: 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
Wednesday: Above agreements are updated as
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


R1-162023	WF on UL DM-RS Sequence Generation	Qualcomm
Decision: The document is noted.
Agreements:
· 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


R1-161996	WF on UL DMRS for single tone transmission	Huawei, HiSilicon
The document was presented by Xiaolei Ti from HiSilicon.
· 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
· DMRS pattern for single tone NB-PUSCH that conveys data transmission:
· Gold-sequence based binary random sequence
Discussion: Concern from ZTE to see such WF without having a look at some of the papers.
Decision: The document is noted. Continue discussion until Wednesday – (HiSilicon)
Wednesday: R1-161996 also supported by ZTE, Ericsson, Neul, Intel, Qualcomm (but second main bullet should be removed), Nokia, Samsung

R1-162025	WF on DM-RS design for NB-PUSCH	LGE
· In single tone transmission, use [2nd]and [10th] symbol in a subframe (or set of 2 NB-slots) for DM-RS symbols
Note: Assume that phase rotation method is Alt. 1 or Alt. 3 
Note: The proposal ensures that BPSK-QPSK cross-correlation is same to BPSK-BPSK and QPSK-QPSK cross-correlation
Discussion: Qualcomm, Nokia have sympathy with LGE’s proposal but are ok with both R1-161996 and R1-162025.
Intel ok to follow the majority
Mr Chair: can LGE agree R1-161996
LGE suggested to take it as working assumption
Huawei would like to have it agreed but if WA, would like to make sure that it is confirmed if no major issues by Thursday lunch time. Acknowledged by LGE
Decision: The document is noted.

R1-162058	Evaluation on cross correlation of DMRS sequence 	LGE
Decision: The document is noted. Supported by Qualcomm. 

Working assumption Agreement:
· 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


R1-161870	Uplink DM RS design for NB-IoT	ZTE
The document was presented by Shupeng Li from ZTE and proposes:
· Proposal 1: The placement of DM-RS should avoid spanning over two subframes 
· Proposal 2: Two alternatives can be used to generate DM-RS
· Only one value is chosen from the legacy sequence
· the sequence is mapped to different symbols across multiple subframes
· Proposal 3: TDM or CDM can be used for DM-RS of neighbouring cells 
· Proposal 4: For multi-tone PUSCH, DMRS time domain position can follow the current legacy approach.
· With subcarrier number<12,  one subcarriers is used for DMRS 
· With subcarriers number=12, legacy DMRS design can be reused
Decision: The document is noted.

R1-161984	DMRS Density Effects on eNB CFO Estimation	Sierra Wireless, S.A.	(R1-161887)
The document was presented by Steven Bennett from Sierra Wireless.
· Observation: eNB CFO detection is more difficult for single-tone transmission because the time required to accumulate sufficient DMRS is longer, repeated RV’s cannot be used, and eNB needs to re-estimate CFO after each transmission gap. 
· Observation: Using 2X DMRS will reduce eNB residual CFO from 95 to 16Hz
· Observation: Increasing DMRS has three positive effects which improve NPUSCH performance: Improved channel estimation, increased cross SF channel estimation possibilities, and lowering the residual CFO.
· Observation: Increasing DMRS by 2X, improves channel estimation which improves NPUSCH performance by 0.4 dB. 
· Observation: Increasing DMRS by 2X, lowers eNB residual CFO error which improves NPUSCH performance by 0.4 dB. 
· Observation: Increasing DMRS by 2X, allows eNB to increase cross SF channel estimation which improves NPUCSH performance by 0.4 dB. 
· Observation: Increasing DMRS by 2X, improves single-tone transmissions NPUSCH by 1.2 dB. 
· Proposal: For the single-tone transmission case, a 2X DMRS increase should be standardized. 
Decision: The document is noted.


R1-162001	WF on phase rotation of single tone NB-PUSCH	Huawei, HiSilicon
The document was presented by Xiaolei Tie from HiSilicon.
· 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
· For 15 kHz: m increments from the first symbol of the first subframe to the last symbol of the last subframe transmitted by the UE
· For 3.75 kHz: m increments from the first symbol of the first NB-slot to the last symbol of the last NB-slot transmitted by the UE
· 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.
Decision: The document is noted.

Possible agreement:
· 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
Alt. 1: m is reset in the first symbol of each subframe or every 2 NB-slot
Alt. 2:
· For 15 kHz: m increments from the first symbol of the first subframe to the last symbol of the last subframe transmitted by the UE
· For 3.75 kHz: m increments from the first symbol of the first NB-slot to the last symbol of the last NB-slot transmitted by the UE
Both for Alts. 1 and 2
· 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
Continue discussion until Wednesday – (HiSilicon)
Wednesday
Possible agreement:
· 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
· FFS: Note: The proposal ensures that BPSK-QPSK cross-correlation is similar to BPSK-BPSK and QPSK-QPSK cross-correlation
· FFS: Note: It does not matter whether m is reset at subframe boundaries or not
· FFS: 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
Possible agreement:
· 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
· FFS: 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
Continue discussion within Thursday – (HiSilicon, Qualcomm)
Thursday: For the sake of progress, Qualcomm accepted to leave the note but expressed that they have a concern regarding the specs impact and complexity

Agreement:
· 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

R1-162024	WF on UL Phase Rotation	Qualcomm, LGE
· 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 )
Note: The proposal ensures that BPSK-QPSK cross-correlation is similar to BPSK-BPSK and QPSK-QPSK cross-correlation
Note: It does not matter whether m is reset at subframe boundaries or not
Decision: The document is noted.


R1-162026	[Draft]WF on DM-RS for multi-tone transmission	LGE
· For 3-tone transmission, DM-RS is mapped to 3-tone in the same subcarriers to data
· For 6-tone transmission, DM-RS is mapped to 6-tone in the same subcarriers to data
· Only one new DM-RS base sequence with length 6 is introduced
· Truncated DM-RS sequence with length 6 is used for 3-tone transmission
· [16] different base sequences are assumed
· DM-RS base sequence is based on QPSK symbols
Decision: The document is noted.

Agreements:
· 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
· One new DM-RS base sequence with length 6 is introduced at least for 6-tone transmission
· Working assumption: 16 different base sequences are assumed
· 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
Continue discussion until Thursday – Yunjung (LG Electronics)
Thursday: FFS points to be finalized at RAN1#84bis. (It is assumed that there is no RAN2 impact)


R1-161971	Discussions on uplink narrowband DMRS for NB-IoT	LG Electronics
Decision: The document is noted.


Not treated.
R1-161810	NB-DMRS design	Huawei, HiSilicon
R1-161833	NB-IoT - UL Reference signals	Ericsson
R1-161851	On UL DMRS design for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161931	Remaining Details on Uplink DM-RS Design	Samsung
R1-161942	Uplink narrowband DM-RS	Qualcomm Inc.
R1-161979	Remaining issues of uplink DMRS for NB-IoT	Lenovo (Beijing) Ltd
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R1-161974	Summary of email discussion [84-10] on UCI for NB-IoT	LG Electronics, Huawei, HiSilicon
The document was presented by Ms Yunjung Yi from LGE.
The followings are proposed to agree this meeting 
· Repetition number for A/N transmission is semi-statically configured.
· FFS on the details of semi-static configuration (e.g., via SIB, UE-specific vs coverage-level specific)
· Frequency offset of A/N transmission resource 
· No additional RRC signaling is assumed to support this
· 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
The followings are discussed further
· A/N piggybacking on PUSCH
· Alt 1: not supported
· Alt 2: supported with special DCI handling
· Aperiodic CSI
· Alt 1: not supported
· Alt 2: supported
· FFS details if supported
· Time resource of A/N transmission
· Alt 1: Only implicit
· Alt 2: Partially signaled by DL grant
· Support of multi-tone transmission for A/N transmission
· Alt 1: support multi-tone 
· FFS how to associate/determine multitoned or single tone for A/N transmission 
· Alt 2: not support multi-tone
Discussion: ZTE has concern with frequency offset (second main bullet proposed for agreement) as frequency resources for A/N transmission can be configured by high layer signaling.
Huawei: though agreed to co-source, would like to reformulate the possible agreements
Decision: The document is noted.

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

Possible agreements:
· Repetition number for A/N transmission is semi-statically configured
· FFS on the details of semi-static configuration (e.g., via SIB, UE-specific vs coverage-level specific)
· Frequency offset of A/N transmission resource 
· No additional RRC signaling is assumed to support this
Continue offline discussion until Wednesday – Yunjung (LGE)
Wednesday
R1-162043	WF on UCI	LGE
· Repetition number 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
· The number of DCI bits for frequency offset is [3] bits
· For baseline subcarrier index to apply frequency offset carried in DCI 
· Alt1: it is fixed in the specification
· LG
· Alt2: it is implicitly determined based on end subframe index of PDSCH
· Ericsson, LG
· Alt3: it is higher layer signaled per coverage level
· Ericsson
· A/N piggybacking on PUSCH is not supported in Rel-13
· Aperiodic CSI
· Alt 1: Aperiodic CSI is not supported in Rel-13
· Alt 2: Aperiodic CSI is supported 
· Alt 2-1: Aperiodic CSI is transmitted in a similar way to A/N transmission (no piggybacking with data)
· Alt 2-2: Aperiodic CSI is transmitted in a payload
· Baseline time location of A/N resource is the first starting subframe after 12msec + end of the last subframe of the associated PDSCH transmission 
· Starting subframe of A/N transmission  can be restricted
· Time location/offset of A/N resource is indicated in DL grant pending UL grant size discussion 
· Note: intention is use padding bits to support this. Otherwise, time location/offset is not signaled.
Discussion: Aperiodic CSI Mr Chair, if no consensus can be achieved by Thursday, then Alt 1 should applied as the final decision – number of companies see it as optimization and will agree that aperiodic CSI is not supported in Rel-13.
Decision: The document is noted. Continue offline discussion until Thursday – (LGE)
Thursday
Intel: not an essential feature, no need to spend meeting time, same view from Fujitsu – there are a lot of technical details to be worked out
LGE agrees that this is not essential but would like to have a chance for offline discussion and come back later
Ericsson no need to decide now – not certain that RAN4 will be impacted – Qualcomm  no impact to RAN4
· Aperiodic CSI
· Alt 1: Aperiodic CSI is not supported in Rel-13
· Supported by LGE, ZTE, MediaTek, Sony, Samsung, Intel, Panasonic
· Alt 2: Reporting RSRP in Layer 1 supported in Rel-13
· Supported by Panasonic
· Alt 3: Reporting RSRP in MAC supported in Rel-13
· Supported by MediaTek
· Alt 4: Aperiodic CSI is supported in Rel-13
· Supported by Qualcomm, Huawei, HiSilicon, Nokia Networks, ALU, ASB, Ericsson, Fujitsu
· Objection of LGE
Conclusion: No consensus in RAN1 to support aperiodic CSI in Rel-13

Agreements:
· 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

Agreement: 
· Baseline subcarrier index to which the frequency offset carried in DCI is applied is not higher layer signaled 
· Details FFS in RAN1

FFS:
Proposals: 
· Baseline time location of A/N resource is the first starting subframe after 12msec + end of the last subframe of the associated PDSCH transmission 
· Starting subframe of A/N transmission  can be restricted 
· Time location/offset of A/N resource is indicated in DL grant pending UL grant size discussion 
· Note: intention is use padding bits to support this. Otherwise, time location/offset is not signaled. 

FFS proposals on UCI A/N resource to be treated at RAN1#84bis


R1-161997	WF on ACK/NACK transmission for NB-PDSCH	Huawei, HiSilicon
The document was presented by Xiaolei Tie from HiSilicon.
· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:
· Only single tone transmission is supported;
· ∏ /2-BPSK modulation is used;
· Resource unit size is smaller than normal NB-PUSCH for 3.75 kHz and 15 kHz
· Resource unit size for 3.75 kHz: 8 ms
· Resource unit size for 15 kHz: 2 ms
· DM-RS density is increased compared to normal NB-PUSCH
· FFS exact number of DM-RS symbols
· Repetition number of A/N resource unit is semi-statically configured by UE-specific RRC signaling if the associated NB-PDSCH is after Msg4.
· For ACK/NACK feedback of Msg4, the repetition number of A/N resource unit is fixed in the spec:
· Alt.1: Obtained according to the MCS/repetition of the latest Msg3 transmission. 
· Alt.2: Obtained according to the NB-PRACH resource used by the UE
Discussion: Sierra Wireless has a concern with the single tone transmission and would prefer to see a resource unit size for 15 kHz of 8 ms
MediaTek  regarding Alt.2, would prefer to follow eMTC like behaviour for the repetition number of A/N
Decision: The document is noted. Continue offline discussion until Wednesday – (HiSilicon)

Agreements:
· 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

Wednesday
R1-162022	WF on ACK/NACK transmission for NB-PDSCH	Huawei, HiSilicon, MediaTek, Panasonic
· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:
· Only single tone transmission is supported;
· DM-RS density is increased compared to normal NB-PUSCH
· 3 DMRS symbols in every 7 symbols in each NB-Slot
Decision: The document is noted.

Agreement:
· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:
· Only single tone transmission is supported
Continue offline discussion until Thursday – Xiaolei (HiSilicon)
Thursday
· Alt 1: DM-RS density is increased compared to normal NB-PUSCH
· 3 DMRS symbols in every 7 symbols in each NB-Slot
· Supported by MediaTek, Huawei, HiSilicon, Qualcomm, Fujitsu, Neul
· Alt 2: DM-RS density as NB-PUSCH for the normal data
· 1 DMRS symbol in every 7 symbols in each NB-Slot
· Supported by Ericsson, ZTE, LGE, Intel, Samsung, Nokia Networks, ALU, ASB
· QC: seems that main concern from companies supporting Alt 2 is related to specifications’ impact
R1-162061	WF on UL ACK/NAK transmission	Qualcomm, Mediatek, Huawei, HiSilicon
Decision: The document is noted.
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 
Note: If significant gain is not observed compared to 1 DMRS symbol, the Working Assumption can be changed to 1 DMRS symbol at RAN1#84bis.


Not treated.
R1-161808	UCI for NB-IoT	Huawei, HiSilicon
R1-161852	UCI for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161871	UCI transmission for NB-IoT	ZTE
R1-161875	NB-IoT - Uplink control information	Ericsson
R1-161881	UCI Transmission in NB-IoT	Sony
R1-161902	UCI and DL HARQ-ACK feedback for NB-IoT	Intel Corporation
R1-161910	Discussion on UCI transmission for NB-IOT 	MediaTek Inc.
R1-161911	Performance evaluation of UL ACK/NACK transmission for NB-IOT 	MediaTek Inc.
R1-161923	Resource indication method for NB-PUSCH with ACK/NACK only	Panasonic Corporation
R1-161943	Uplink control information	Qualcomm Inc.
R1-161953	Views on UL ACK/NACK transmissions for NB-IoT	NTT DOCOMO, INC.
R1-161973	Remaining details on UCI support for NB-IoT	LG Electronics
R1-161978	Views on DL HARQ ACK/NACK feedback for NB-IoT	KT Corp.
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Particularly NB-PRACH resource configuration details and Msg3 transmission details
Note: RAN1 does not need to discuss random access procedure details agreed already in RAN2

R1-161812	NB-PRACH design	Huawei, HiSilicon, Neul
The document was presented by … from Huawei and proposes:
· A constant sequence of “1”s is used for all symbols of a NB-PRACH transmission.
· For each NB-PRACH resource configuration, the following cell-specific time domain parameters are provided:
· Period. The value can be chosen from the set {32 ms, 64 ms, 128 ms, 256 ms, 512 ms, 1024 ms, 2048 ms}.
· Starting time. The value can be chosen from 0 to N-1 where N=4 for Period=32 ms, 8 for Period=64 ms, 16 for Period=128 ms, and 32 for Period>128 ms.
· Number of opportunities. The value can be chosen from the set {1, 2, 3, 4}.
· The location of a NB-PRACH band is defined by its lowest subcarrier index which can be chosen from the set {0, 12, 24, 36, 2, 18, 34}.
· For each NB-PRACH resource configuration, the following cell-specific frequency domain parameters are provided:
· NB-PRACH band, i.e. the lowest subcarrier index of the band.
· Starting subcarrier offset within the NB-PRACH band, from {0, 4, 8}.
· Number of consecutive subcarriers from the starting subcarrier, from {4, 8, 12}.
Discussion: ZTE see collission risk with PUSCH transmission and the behaviour described in first and second main bullets.
Decision: The document is noted.

R1-161834	NB-IoT - NPRACH sequences	Ericsson
The document was presented by Asbjorn Grovlen from Ericsson.
Observation 1: Symbol group pattern with 1 CP + X different OFDM symbols leads to inter-carrier interference under unknown timing within CP in NPRACH transmissions.
Observation 2: Symbol group pattern with 1 CP + X same OFDM symbols ensures orthogonality under unknown timing within CP in NPRACH transmissions.
Proposal 1: To reduce CP overhead while maintaining orthogonality, use 1 CP + 5 same OFDM symbols as a symbol group in NB-PRACH transmissions.
Proposal 2: NPRACH preamble symbol values should be logical tone index and/or cell ID dependent. 
· Here the logical tone index can be mapped to, for example, the physical tone index used in the first symbol group of a basic NPRACH resource unit that consists of e.g. 4 symbol groups.
Proposal 3: If phase continuity is an important consideration, the symbol values do not change across symbol groups in the same basic NPRACH unit (that consists of e.g., 4 symbol groups).
Proposal 4: It is sufficient to specify symbol values for NPRACH in a basic unit (that consists of e.g., 4 symbol groups). 
· The pseudo-random hopping in NPRACH can re-initialize the symbol values based on the tone index selected at a new repetition. 
Decision: The document is noted.

R1-161872	Remaining issues on single tone PRACH for NB-IoT	ZTE
The document was presented by Shupeng Li from ZTE and proposes:
· Observation 1: Strong interference exists between NB-PRACH of neighboring cells with overlapping NB-PRACH frequency allocation
· Proposal 1: It is suggested to use different preamble sequence to identify Multiple Msg3.
· Proposal 2: To alleviate inter-cell interference between NB-PRACH, it is suggested to allocate orthogonal frequency resources (NB-PRACH Band) for neighboring cells. 
· Proposal 3: For NB-PRACH resource allocation, PRACH segment can be used which consist of multiple time resource unit and GT.
Decision: The document is noted.

Agreement:
· For NB-PRACH,
· A symbol group consists of 1 CP + 5 identical symbols

Continue offline discussion until Wednesday – (Ericssson)

Resource multiplexing
Alt 1: utilize LTE and eMTC multiplexing method as baseline
Alt 2: introduce new flexible TDM and FDM methods

R1-162027	WF on PRACH	Nokia Networks, ALU, ASB
The document was presented by Rapeepat Ratasuk from Nokia.
· NB-PRACH resource set configuration is given by:
· Periodicity (3 bits)
· Alt 1: {40, 80, 160, 240, 320, 640, 1280, 2560} ms
· Supported by: Nokia Networks, ALU, ASB
· Alt 2: {32, 64, 128, 256, 512, 1024, 2048} ms
· Supported by: Huawei, HiSilicon
· Number of repetitions (3 bits)
· {1, 2, 4, 8, 16, 32, 64, 128}
· Number of opportunities per period
· Alt 1: 1 (no indication needed)
· Supported by: Nokia Networks, ALU, ASB, Intel
· Alt 2: 1,2,3,4 (2 bits)
· Supported by: Huawei, HiSilicon
· Starting time (FFS bits)
· FFS
· Frequency
· Alt 1:
· Frequency location in subcarrier offset (3 bits)
· {0, 12, 24, 36, 2, 18, 34}
· Number of subcarriers (2 bits)
· {12, 24, 36, 48}
· Supported by: Nokia Networks, ALU, ASB, Huawei, HiSilicon, Intel
· Alt 2:
· Number of bands (1 bit)
· {3,4}
· Band location bitmap (4 bits)
· Supported by: ZTE
· Multi-tone Msg3 transmission is not supported for the following numbers of repetitions of NB-PRACH
· {16, 32, 64, 128}
· Supported by: Huawei, HiSilicon
· {64, 128}
· Supported by: Nokia Networks, ALU, ASB, Intel
· {128}
· Supported by: ZTE
Discussion: Panasonic supports Alt1 for periodicity.
Huawei do not object Alt 1 for periodicity.
Huawei: having a number of opportunities indication gives more chance for UE to transmit NB-PRACH.
Panasonic supports Alt1 for the number of opportunities – Ericsson, ZTE supports Alt 2, but won’t object to Alt 1
ZTE on frequency: Alt 2 covers more cases than Alt 1 – using a band location bitmap allows both contiguous and non-contiguous configurations – unfortunate not convincing other companies – no objection to Alt 1 for the sake of progress
Multi-tone Msg3 transmission: both Ericsson, ZTE can support {64, 128} numbers of repetitions
Decision: The document is noted, modified as follows:

Agreements:
· 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 (FFS bits)
· FFS (*)
· 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}
(*) PRACH configuration: starting time of period Huawei to make a proposal for email agreement by Wed 30th March.


R1-162033	WF on NB-PRACH sequence	Huawei, HiSilicon, Neul, Intel, Ericsson
The document was presented by Chao Luo from Huawei.
· The symbol values do not change across symbol groups during a NB-PRACH transmission.
Discussion: ZTE cannot agreed it – technically this proposal double PRACH resources, and increase base station complexity.
Qualcomm has similar concern.
Nokia supports the proposal.
Decision: The document is noted. Continue offline discussion until Thursday – (Huawei)
Thursday
R1-162050	WF on NB-PRACH sequence	ZTE
· Symbol Values change across symbol groups during a NB-PRACH transmission is supported.
Decision: The document is noted.
Agreement: The symbol values do not change across symbol groups during a NB-PRACH transmission

ZTE encourages companies to check their analysis.


Agreements:
· RAR is transmitted on an NPDSCH scheduled by an NPDCCH
· The NPDSCH transport block can contain RAR messages to multiple UEs

Remaining potential issues
· TA procedure (Ericsson)
· Timing (Ericsson)
· UL grant in RAR (Huawei)

R1-162037	WF on timing relationships for random access	Huawei, HiSilicon
The document was presented by Chao Luo from Huawei.
· For NB-PRACH transmission following a PDCCH order, the start of NB-PRACH transmission is >=8ms later than the end of its associated PDCCH order.
· For Msg3, 
· If the UL delay in the RAR is set to 0, the start of Msg3 transmission is >=12ms later than the end of the corresponding RAR transmission.
· If the UL delay in the RAR is set to 1, the start of Msg3 transmission is >=12+Δms later than the end of the corresponding RAR transmission where Δ is the number of repetitions for Msg3 as indicated in RAR.
· In case a RAR is received with no response to the corresponding NB-PRACH, the start of a new NB-PRACH transmission 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 a new NB-PRACH transmission is >=12ms later than the end of the RAR window.
Decision: The document is noted. Continue offline discussion until Thursday – (Huawei)

Agreements:
· 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.


R1-162052	Timing advance for NB-IoT	Ericsson
The document was presented by Asbjorn Grovlen from Ericsson.
· Existing procedure can be reused for NB-IoT
· Issues to be considered
· The time for the TA adjustment (legacy is n+6)
Discussion: Intel asked for more time to check the proposed timing adjustment.
Decision: The document is noted.

Agreements:
· Existing timing advanced procedure is reused for NB-IoT
· FFS: The time for the TA adjustment (legacy is n+6)
Note: Time at which TA adjustment takes effect  isolated impact within RAN1 – to be treated at RAN1#84bis.

Agreement:
· The timing advance update does not impact the phase settings
· i.e. phase is determined in the same way with or without timing advance


Remaining potential issues
. UL grant in RAR (Huawei) R1-162055 – to be treated at RAN1#84bis as the proposal still needs some work and is dependent on other email discussions


Not treated.
R1-161813	Remaining NB-IoT random access physical layer aspects	Huawei, HiSilicon
R1-161835	NB-IoT - NPRACH configurations	Ericsson
R1-161836	NB-IoT - Remaining issues for random access procedure	Ericsson
R1-161853	Remaining issues on NB-PRACH design for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161854	Remaining issues on random access procedure for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161903	Remaining details of NB-PRACH and random access	Intel Corporation
R1-161905	Discussion on NPRACH baseband signal generation	NEC Corporation
R1-161918	PRACH for NB-IoT	InterDigital Communications
R1-161944	Random Access Channel Design	Qualcomm Inc.
R1-161975	Remaining issues on RACH procedure for NB-IoT	LG Electronics
[bookmark: _Toc446234015]Other
Including uplink power control

R1-162012	WF on open loop power control	Huawei, HiSilicon
The document was presented by Yubo Yang from Huawei.
· For NB-PUSCH transmission, the open loop power control components 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)
· For NB-PUSCH transmission, UE transmission power is maximum transmit power for greater than 2 repetitions.
· UL power control for ACK/NACK transmission uses the same procedure as normal NB-PUSCH transmission.
Discussion: Nokia would like to discuss offline the bandwidth dependant equation
Decision: The document is noted.

R1-161815	Uplink power control	Huawei, HiSilicon
Decision: The document is noted.

Thursday
R1-162044	WF on uplink power control of NB-IoT	Huawei, HiSilicon
· 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}
· Alt 2: {1,3,6,12}
· 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
· For NB-PUSCH transmission, UE transmission power is maximum transmit power for greater than X repetitions.
· FFS X.
· UL power control for ACK/NACK transmission uses the same procedure as normal NB-PUSCH transmission.
Decision: The document is noted, modified as follows:

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

[bookmark: _GoBack]Note: Above yellow issues on power control shall be treated  at RAN1#84bis


R1-162045	WF on PHR of NB-IoT	Huawei, HiSilicon, Ericsson
The document was presented by Yubo Yang from Huawei.
· RAN1 recommends to support transmission of NB-PHR with Msg3 of random access procedure using [2 bits] at least for the lowest repetition level, subject to RAN2 confirmation of available bits
Discussion: Also supported by Qualcomm.
Huawei can the brackets be deleted? Qualcomm asked more time to think about the number of bits
Decision: The document is noted.

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

Number of bits for NB-PHR for email agreement by Wednesday 30th March (Huawei)


Not treated
R1-161855	UL power control for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161857	Definition of phase alignment for NB-IoT single tone UL modulation	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161873	UL power control for NB-IoT	ZTE
R1-161904	On the need for UL transmission gaps for HD-FDD UEs in extreme coverage	Intel Corporation
[bookmark: _Toc446234016]Other
Tuesday evening
R1-161998	List of Open Issues in RAN2 NBIoT	Vodafone
The document was presented by Siva Subramani from Vodafone.
Discussion: For information to the group.
Decision: The document is noted.


Thursday – end of meeting
Output to RAN2 and RAN4:
Draft LSs in R1-162065 and R1-162066 respectively (Huawei) for email approval by Friday 1st April 2016.

Update to 36.300 is for email endorsement by Thurday 31st March (Huawei)
RRC parameters list for email agreement by Friday 1st April (Huawei)


Not treated.
R1-161837	NB-IoT - Valid subframes	Ericsson
R1-161838	NB-IoT - Collision handling	Ericsson
R1-161856	Timing relationships for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161874	Collision handling for NB-IoT	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-161884	Summary of RAN2 open items with possible RAN1 dependence	Huawei, HiSilicon
R1-161913	Discussions on HARQ process	MediaTek Inc.

[bookmark: _Toc446234017]Closing of the meeting
Special thanks to GSMA and ETSI for hosting.
Meeting was closed at 18:30.
See you all in Busan.


3GPP TSG RAN WG1 Meeting #84bis		R1-16xxxx
Busan, South Korea, 11th – 15th April 2016
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Please see excel file attached to this report

[bookmark: _Toc446234019]
Annex B:	List of CRs agreed at RAN1 #2AH_NB-IoT

	TS
	CR
	Rev
	Rel
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	Cat
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Annex C-1:	List of Outgoing LSs from RAN1 #2AH_NB-IoT

	TDoc #
	Title
	Source
	Release
	Related WIs
	Reply to
	To
	Cc
	Original LS
	Reply in
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Annex C-2:	List of Incoming LSs from RAN1 #2AH_NB-IoT

	TDoc #
	Title
	Source
	Release
	Related WIs
	Reply to
	To
	Cc
	Original LS
	Reply in

	R1-161816
	Reply LS on questions on NB-IoT
	SA2, Vodafone
	Rel-13
	NB_IOT-Core
	S2-160937
	RAN2, RAN3, CT1, SA3
	RAN1, CT4
	S2-161333
	

	R1-161817
	LS on available subframes for paging
	RAN2, Huawei
	Rel-13
	NB_IOT-Core
	 
	RAN1
	 
	R2-161943
	

	R1-161818
	LS on updates for TS 36.300
	RAN2, Huawei
	Rel-13
	NB_IOT-Core
	 
	RAN1, RAN3
	 
	R2-161885
	

	R1-161819
	LS on per-UE configuration to allow exception reporting
	CT1, Qualcomm
	Rel-13
	NB_IOT-Core
	C1-160784
	RAN2
	SA2, RAN1, CT4
	C1-161430
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Annex D:	List of Approved updated WIDs

None
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Annex E:	List of draft TSs/TRs agreed at RAN1 #2AH_NB-IoT

	Tdoc Number
	Title
	Source
	Conclusion/Decision
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Annex F:	List of actions

· Outgoing LS.

[NB-IoT2-02] Johan (Ericsson)
R1-162046	[DRAFT] LS on direct SI update indication for NB-IoT	Ericsson
Email agreement until Thu. 31st March
Done: .

[NB-IoT2-09] Matthew (Huawei)
Jumbo LS to RAN2 (R1-162065)
Email agreement until Fri 1st Apr

[NB-IoT2-10] Matthew (Huawei)
Jumbo LS to RAN4 (R1-162066)
Email agreement until Fri 1st Apr

[NB-IoT2-11] Matthew (Huawei)
R1-161985 draft reply LS on available subframes for paging
Email approval until Tuesday 29th March

· CR approval

[NB-IoT2-01] Editors
NB-IoT CRs
Email approval until 6th Apl.. for 36.211, 36.212, and 36.213
(Editors will provide draft CRs around 2nd Apl.)

· Text proposal for TS and TR

None

· Miscellaneous

[NB-IoT2-03] Shin (Sony)
R1-162040	WF on Transmission Gaps in NB-PUSCH Repetition	Sony, Intel, Panasonic, Sequans, Ericsson, Spreadtrum, Sierra Wireless, Virtuosys, ZTE, Softbank, Interdigital
R1-162041	Draft LS on uplink transmission gap in NB-IoT	Sony
Email discussion/agreement until Thursday 31st March

[NB-IoT2-04] Xiaolei (HiSilicon)
SRS collision
Email agreement until Thu. 31st March

[NB-IoT2-05] Suzuki (Panasonic)
TBS/MCS table design for NB-PUSCH
Email agreement until Thu. 31st March

[NB-IoT2-06] Matthew (Huawei)
PRACH configuration: starting time of period
Email agreement until Wed. 30th March

[NB-IoT2-07] Matthew (Huawei)
Number of bits for NB-PHR
Email agreement until Wed 30th Mar

[NB-IoT2-08] Matthew (Huawei)
RRC parameters list: 
Email agreement until Fri 1st Apr

[NB-IoT2-12] Asbjorn (Ericsson)
FFS points for DL Transmission Gap
R1-161985 draft reply LS on available subframes for paging
Email approval until 31th March  to close FFS points in the first main bullet. When all RRC details are agreed for these gaps, working assumption for the first main bullet will automatically be confirmed.
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Annex G:	List of participants at RAN1 #2AH_NB-IoT

Please see excel file attached to this report
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Annex H:	TSG RAN WG1 meetings in 2016 – 2017

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN1#84bis
	WG
	11 – 15 Apr 2016
	Busan
	Korea

	3GPPRAN1#85
	WG
	23 – 27 May 2016
	Nanjing
	China

	3GPPRAN1#86
	WG
	22 – 26 Aug 2016
	Goteborg
	Sweden

	3GPPRAN1#86bis
	WG
	10 – 14 Oct 2016
	Lisbon
	Portugal

	3GPPRAN1#87
	WG
	14 – 18 Nov 2016
	TBD
	US

	3GPPRAN1#88
	WG
	13 – 17 Feb 2017
	Athens
	Greece

	3GPPRAN1#88bis
	WG
	03 – 07 Apr 2017
	TBD
	TBD

	3GPPRAN1#89
	WG
	15 – 19 May 2017
	TBD
	TBD

	3GPPRAN1#90
	WG
	21 – 25 Aug 2017
	Berlin (TBC)
	Germany

	3GPPRAN1#90bis
	WG
	09 – 13 Oct 2017
	Prague (TBC)
	Rep Czech

	3GPPRAN1#91
	WG
	27 Nov – 01 Dec 2017
	TBD
	US



	MEETING TYPES

	AH = Ad Hoc
	CM = Chairmen's meeting

	JM = Joint
	OR = Ordinary

	PM = Preparatory Meeting
	RG = Rapporteurs Group

	RM = Resolution Meeting
	SG = Steering Group

	ST = Startup Meeting
	TG = Task Group

	WG = Working Group
	XO = Extraordinary
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