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7.16
WI: Narrowband IOT

(NB_IOT-Core; leading WG: RAN1; started: Sep. 15; target: Mar. 16; WID: RP-152284)

Time budget: N/A
7.16.1
General

Organization, Requirements, Overall CP/UP aspects
Pass 1 
Incoming LSs:

R2-161014
LS on questions on NB-IoT (R3-160135; contact: Vodafone)
RAN3
LS in
cc: RAN2
Rel-13
NB_IOT-Core
· Noted
R2-161015
LS on Release of Control Plane for DONAS (R3-160140, contact: Alcatel-Lucent)
RAN3
LS in
cc: RAN2
Rel-13
NB_IOT-Core
· Noted
R2-161016
LS on Multiple uplink NAS PDUs in CIoT optimization (R3-160142; contact: Huawei)
RAN3
LS in
cc: RAN2
Rel-13
NB_IOT-Core
· Noted
R2-161017
LS on CIOT optimization (R3-160147; contact: Samsung)
RAN3
LS in
to: RAN2
Rel-13
NB_IOT-Core
Draft Reply LS in R2-161879 (Samsung), include agreements related to the question. 
· The Reply LS is postponed, as the topic was not treated at this meeting. 
R2-161041
Reply LS to R3-160142 = R2-161016 on Multiple uplink NAS PDUs in CIoT optimization (S2-160828; contact: Qualcomm)
SA2
LS in
cc: RAN2
Rel-13
NB_IOT-Core
· Docomo wonders what is the use case for the multiple packets in the UL? If this is fragmentation?

· QC thinks there is no restriction, could be multiple Data packets, or Data and Signalling. 
· Noted
R2-161042
Reply to R2-156971 LS on NB-IoT work progress in RAN2 (S2-160905; contact: Vodafone)
SA2
LS in
to: RAN2
Rel-13
NB_IOT-Core
· Vodafone thinks we don’t need explicit reply to this LS. General progress update is sufficient.
· We will discuss this later based on contributions. 

· Docomo wonders what are the requirements, from SA2 perspective, this seems not clear. 
· Noted
Above 6 LSs moved from 3.2 to 7.16.1
R2-161045
LS on RRC parameters for NB-IoT (R1-160230; contact: Huawei)
RAN1
LS in
to: RAN2
Rel-13
NB_IOT-Core
· We need to take this into account. 

· Qualcomm think we need a lot more information. Intel agrees. 

· We await update, RRC CR author could attempt to add. 

· Noted
R2-161048
LS on Clarifications on RRC Resume Request (S3-160337; contact: Nokia)

SA3
LSin
to: RAN2
Rel-13
NB_IOT-Core
· We need to reply, and we can discuss based on contributions. 

· Ericsson think that SA3 has considered options that are maybe not the most likely ones.

· Huawei think we might add questions to SA3. 
Draft Reply LS in R2-161880 (Nokia), include agreements related to the question. 

R2-161880
DRAFT Reply LS on Clarifications on RRC Resume Request 
Nokia

to SA3
LSout
Rel-13
NB_IOT-Core
· Intel think Q2 is related to MSG5 resume complete and we wait until that comeback has been treated. QC think that we should be celarer what is Question vs what is answer. 
· Huawei think we should answer politely to Q3 as well. Intel think we should respond that the resume operation is indeed similar to horizontal handover. 
· Ericsson think that MSG4 is sent with security, at least integrity protected, and thus sent on SRB1. 
· On Q2 we should respond for both MSG4 and MSG5. 

· “channel” should be removed
· Further updates expected
DRAFT update in R2-161944. 
R2-161050
Response LS to C1-160784 on questions on CIoT (S2-160906; contact: Vodafone)

SA2
LSin
to: RAN2
Rel-13
NB_IOT-Core

· Was presented already

· Offline discussion is going on. 

· Noted
R2-161664
Remaining issues related to CT1/SA2 questions
NEC
discussion
related to LS from SA2 in S2-160906
Rel-13
NB_IOT-Core
· There is no parallel operation of CP solution and UP solution.
· Only one DRB.
· RRC indication for MME selction.
· The reason for the multi-DRB question is about bad-coverage smart-phone that switched to NB-IOT. Sierra wiless think there are other cases as well. 
· DT and Huawei think we should not discuss multiple RBs. 

· Ericsson think that the limitation on multiple DRB is not in our fundamental design.
· We could respond on the status of our assumptions. 
· We input to offline email discussion
· Noted
R2-161056
LS on maximum DL TBS support for NB-IoT (R1-161246; contact: Huawei)

RAN1
LSin
to: RAN2

· Noted

R2-161057
Reply LS to R4-161140 on channel raster for NB-IoT (R1-161269; contact: ZTE) 
RAN1
LSin
cc: RAN2
· Noted

R2-161060
Response to LS on NB-IoT work progress in RAN2 (contact: NTT Docomo) LSin
· Qualcomm think that “Emergency” cause should not be used. Vodafone agrees. 
· Nokia think that establishment cause should be different between NB-IOT and non-NB-IOT
· Discussed based on R2-161530. 

· We send a Response LS to CT1 (docomo). Draft in R2-161942. 

Organization

R2-161376
Impacts Overview of RAN2 Agreements on Specifications
Huawei, HiSilicon, Neul, China Telecom
discussion
· We use this for guidance in the work
· Noted
TS 36.300

R2-161604
Introduction of NB-IoT
Huawei (Rapporteur)
CR
36.300
13.2.0
0844
-
B

Rel-13
NB_IOT-Core
late
· Ericsson want to keep updated the agreements in the appendix. Parts that relate to other working groups should be reviewed and maybe reworked by other working groups. 

· Huawei agrees that other WGs should input. Huawei think we need to finalize this CR for RP. Intel think we should nto send a running CR to plenary. TIM think we should wait until Friday on the RP. 
· Ericsson think we should send an LS.
DRAFT LS to RAN3 and RAN1 in R2-161881, asking for Stage-2 input (Huawei) 
R2-161881
DRAFT LS on updates for TS 36.300 (contact: Huawei)
LSout
to: RAN1, RAN3
Rel-13
NB_IOT-Core
· Shall mention section 4 architecture in the list, ask to provide input in the actions change to “relevant sections” for RAN3 in the actions, attach current running CR, add note about the status of the current running CR.
· Update in R2-161885, which is approved unseen.
L1-optimized multi-carrier operation

R2-161053
LS on multiple NB-IoT carriers operation for NB-IoT (R1-161219; contact: NTT DOCOMO)
· Mediatek wonders if this is configured by eNB. Docomo responds that this is configured by eNB. 
· Docomo think that the solution is equally applicable both CP and UP solution. Vodafone agrees. ZTE agrees in general. 
· ZTE wonders on which PRB PRACH is located. Vodafone think it is only on the anchor. 
· DT want to close the discuss early.

· TIM suggests that if we cannot conclude on stage-3 CR at this meeting we should not pursue in this release. 

· Offline effort that proposes way forward in RAN2, identifies the RAN2 impact, proposes stage-3 solution (Docomo).
R2-161888
Way forward on RAN2 aspects of multiple PRB operations

NTT DOCOMO, INC., Ericsson, Vodafone, Qualcomm, ZTE, Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Intel 
· Huawei want to be added as a co-source. 
· Agreed (all proposals)
R2-161261
Multiple NB-IoT carrier operations
Intel Corporation
discussion

R2-161394
Multiple NB-IoT carriers operation
ZTE Corporation
discussion

R2-161460
L1 multi-carrier operation
MediaTek Inc.
discussion

R2-161650
RAN2 aspects of multiple NB-IoT carrier operation
NTT DOCOMO, INC.
discussion
R2-161878
Multi-PRB support for NB-IoT, Ericsson AT&T

Above 5 tdocs not treated
Security
R2-161742
Security aspects of NB-IoT
Ericsson
discussion
· Intel think we don’t need to have a key change, we could do as for re-establishment. Ericsson think that such approach involves more signalling.
· Intel think we can use Idle-Connected transition for changing keys. 
· Intel agrees that at cell change we would change keys. 

· There is an opportunity to discuss offline. 
· We will come back to the topic based other contributions, and maybe to this one. 

· Noted
Pass 2 
Positioning

R2-161757
E-Mail discussion and companies view on NB-IOT Positioning
Vodafone GmbH
report
· Huawei wonders what e.g. LPP means? Would this be required in NB-IOT terminals

· Vodafone think this would be optional in the NB-IOT UE. Intel think that the main intention with these proposals is that any positioning signalling would be by non-AS. 
· Intel think that the 3GPP archietcture can be used. 

· Docomo supports proposal 1 but don’t want to support LPP. Docomo don’t want to have LPP. 
· Huawei think we could support e.g. LPPa.

· AT&T think that including positioning can delay the NB-IOT feature, and also affect the cost. AT&T want NB-IOT asap. 
· Huawei think we should not impact the AS CP.

· DT think we should share to the outside that NB-IOT support positioning and that we should not have AS protocol impact. 

· Ericsson supports positioning, but think that many networks do not support LPP. LPPa can be used. 
· Vodafone think it is important that solutions are applicable to both CP and UP solutions. CATT agrees, same solution can be appleid to both. Nextnav support Vodafone way forward. 
· Docomo think that ECID is the method to use. Positioning should be done by AS CP. 

· Qualcomm think that LPP is suitable as it covers all cases. HUawei think LPP doesn’t work. QC think some work is needed, but that is the case for all cases. 
· DT would be fine to not have any UE assistance. 
· Intel point out that UE measruments for positioning is optional 
· AT&T proposes to postpone to Rel-14. Samsung agrees. 

· LPP support RAT indepdent methods and thise can be used.
· DT think we could agree on 1, 2, 3. 

· Ericsson and Docomo think we should go further.  
	Agreements:

1. Positioning may be supported within NB-IOT system. 

2. Positioning can be supported by eNB measurments. 

3. RAN2 will assume the existing LCS arch. 

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

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

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




R2-161313
Positioning support in NB-IoT
Ericsson
discussion

R2-161377
Discussion on Positioning in Release 13
Huawei, HiSilicon, Neul, China Telecom
discussion
R2-161148
Consideration on Positioning in NB IoT
CATT
discussion

R2-161255
On Positioning support for NB-IoT in Rel-13
Intel Corporation
discussion
Above 4 documents not treated
TS 36.306

R2-161315
Specification impact 36.306 for NB-IoT
Ericsson
discussion
late
Not Treated
R2-161324
Introduction of NB-IoT UE capabilities
Ericsson
CR
36.306
13.0.0
0331
-
B

Rel-13
NB_IOT-Core
late
Only by Email Discussion 
· Noted
TS 36.302
R2-161375
36.302 Running CR
Huawei
draftCR
36.302
B
Rel-13
NB_IOT-Core
Only by Email Discussion

· Noted 

Withdrawn:

R2-161316
Introduction of NB-IoT UE capabilities
Ericsson
draftCR
36.306
13.0.0




Rel-13
NB_IOT-Core
R2-161415
E-Mail discussion and companies view on NB-IOT Positioning
Vodafone GmbH
report
Rel-13
NB_IOT-Core
7.16.2
Control Plane

7.16.2.1
Radio Resource Control - RRC

General
R2-161359
36.331 Running CR to capture agreements on NB-IoT
Huawei
draftCR
36.331
13.0.0


B

Rel-13
NB_IOT-Core, updated in 
R2-161760
36.331 Running CR to capture agreements on NB-IoT
Huawei
draftCR
36.331
13.0.0


B

Rel-13
NB_IOT-Core
· Terminology for UP solution and CP solution to be determined. 
· Naming of messages need to be discussed. There are benefits of keeping the same names. 
· ZTE are ok in general with this CR. ZTE would like to have definitions for “UE in NB-IoT”. ZTE think we should have another term for “Non-NB-IoT”. LG think that we can use “Except for NB-IoT” etc .. 

· Chair think we should have a “full” CR at the end of this meeting.

· Ongoing offline on CR completion (Huawei)
· Offline on perfection of terminology (ZTE)
· Offline discussion result on terminology: 
· Ericsson want to use “UE using NB-IoT” instead of “UE in NB-IoT”. LG disagrees. 
· We use “Except for NB-IoT .. “ to indicate non-applicability to NB-IOT, instead of “non-NB-IoT”. 
R2-161360
36.331 running CR  implementation
Neul, Huawei, HiSilicon,
discussion
· Noted
R2-161877
ASN.1 handling for NB-IoT
Neul, Huawei, HiSilicon,
discussion
late
· Ericsson don’t have a clear opinion now. There may be other ways to have the same efficiency. How would this coexist will CIOT in non-NB-IOT?

· Neul think that some changes would need to be applied/duplicated then also for LTE. 
· DT supports this proposal to branch on top level. It is important to have small size. 

· Huawei think we must branch somewhere and this is a good solution.

· Intel think we should progress the functionality first. 
· Docomo are concerned that this may be a burden for the eNBs. Huawei think this is not a burden, because it is clear. DT agrees. 
	Agreements:

· For the purpose of making the ASN.1 for the CR we apply the preprocessing command tagging approach. Final decision in a joint session. 



R2-161362
RRC procedures - stage 3 aspects
Neul, Huawei, HiSilicon,
discussion
P3
· Nokia wonders if we also have a default L1 configuration. Neul think maybe. Nokia think that there may be problems having default L1 configuration. 

	Agreements:

· SRB1 configuration, MAC configuration, and PHY configuration can be provided in RRC Connection Setup message If they are not signalled explicitly, default values apply (FFS for PHY configration), or for the UP solution: Stored configuration.
· IEs SelectedPLMN-Identity and RegisteredMME are supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the Control plane and the user plane solution.
· The following parameters are not supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the control plane and the user plane solution.
· rlf-InfoAvailable, logMeasAvailable, connEstFailInfoAvailable, logMeasAvailableMBSFN 
· mobilityState
· mobilityHistoryAvail
· rn-SubframeConfigReq
· IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the UL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
· IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the DL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
· At least the following release causes are defined in NB-IoT: others, loadBalancingTAUrequired. This applies to both the control plane and user plane solution.



R2-161256
RAN impacts to enable CIoT solutions
Intel Corporation
discussion
Not Treated
UP solution

R2-161166
Summary of email discussion: [NBAH#04][NBIOT/Resume] RRC Functions for suspend - resume
Huawei
report





result of email discussion [NBAH#04]
Rel-13
NB_IOT-Core
late
P2
· Ericsson wonders why this would be needed. Intel agrees. 
· Nokia think UE and Network should have the same view on whether the context is valid or not.
· Intel think that Contexts could be released on other contstraints than timer. Qualcomm agrees. 

P3

· Qualcomm think that C-RNTI and PhysCellID is not sufficient, especially C-RNTI.
· Vodafone think that PhysicalCell ID doesn’t work well, and also think that an ID larger than 16 bits should be used. 

· Huawei are surprised that we should come back on C-RNTI, and point out that short MAC-I is also there. Intel think that short MAC-I does not help in addressing.
· Blackberry think it would work fine. Intel think that for reestablishment we are only considering prepared contexts.

· Ericsson would like to know what are the benefits with using PhyCellId + C-RNTI. 

· ZTE think we are restricted with respect to Message 3 size. 

· Continue the discussion when we have treated a couple of papers. 

· Vodafone think we can add more bits to MSG3. Ericsson agrees. 

· Huawei think we should not ask RAN1 for more bits for MSG3. 
P4
· Huawei think this was agreed already last meeting. Nokia think that we should avoid such optimizations. DT think we should postpone this. QC agrees. 
· We may come back later. 
P5

· Ericsson asks for justification. Huawei think that eNB does not always need to provide NCC.
· This is related to when we start security. 
· QC think we should send NCC is a securlity protected message. Intel think that NCC do not need to be secured.
· Chair wonders if we need to secure message 4 in order to do the required configurations. 

· Huawei think we don’t need to configure DRBs in MSG4. Intel think we can send both secure and non-secured message in one transmission.
P7
· Ericsson think that the input to the MAC calculation is the contents of the message and this need to be verified by SA3. 
P9

· Qualcomm think we should not have the count at all or store it. Ericsson think that we want to store as little as possible.
· LG thik it is simpler to reset but think there might be less security. 

P10 & P11
· Discss later based on other docs

P12

· Ericsson think we should allow delta configuration to avoid further reconfigurations. 

· LG wonders what kind of delta configuration could there be? Ericsson this it is strange to not have delta configuration. LG think that the UE situation has not changed. 
P14
· ZTE think this is only needed in case of delta configuration. 

· Ericsson think this is not needed, and don’t understand why it is needed.  

· Nokia think this is needed, in all cases. Huawei agrees, and think this is needed to ack security activation. Nokia think that the UE should ack that it can comply with the configuration. Intel point out that the complete message is assumed to be sent with the configuration applied. If the configuraion cannot be applied UE performs a re-establishment. 
· Intel think that from RRC point of view this is not needed regardless configuration, as UE will recover failure anyway, but could accept to have it. 
· Intel think that one benefit with the complete message is that it contains the full MAC. Docomo think that this message can be useful in future releases. 

· Docomo wodnders when the UE can be scheduled without confirm message. Intel explains that this does not depend on the RRC message. Docomo think it is not certain when a configuration has been applied. 
· Chair asks to accept the proposal. Request to come-back from ericsson. 

P15

· Huawei explains that the reason is simplicity. 
· Ericsson think that the fallback should be more optimized and think it is difficult to introduce later.
· Vodafone think that failed resume may happen quite often and it may be important to optimize this. 
· Chair think that AS-NAS interaction is needed at this case.
· Nokia wonders in the alt2 more optimized recovery if the eNB needs any of the “early capabilities” of the UE. 
· Blackberry think that this will not happen very often and that AS-NAS interaction is simpler if we go back to Idle. 
· Huawei wonders how S-TMSI is transferred. Ericsson explains that it can be in Message 5.

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

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

· We assume that we can fully resume by one transmission, also if it requires reconfiguration, by transmitting both an unsecured and a secured message in the same transmission. 
· Re-keying is not supported at RRC resume, unless SA3 thinks re-keying would happen frequently.

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

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



· The complete security solution will be sent to SA3, to give an opportunity for review. 
· Send a LS to SA2, CT1, indicating this (Ericsson), Draft in R2-161886.
R2-161751
RRC Resume signalling flow and RRC actions
Ericsson
discussion
R2-161522
NB-IoT – Further details on RRC suspend and resume
Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
discussion
R2-161627
Resumption procedure for data and signalling
LG Electronics Inc.
discussion, updated in
R2-161754
Resumption procedure for data and signalling
LG Electronics France
discussion
Resume
R2-161337
The details of UE contexts keeping
China Unicom
discussion
R2-161731
Remaining issues of U-plane based solution with AS information stored in RAN
NTT DOCOMO, INC.
discussion
R2-161732
RRC protocol extension for NB-IoT UEs supporting U-plane based solution with AS information stored in RAN
NTT DOCOMO, INC.
CR
36.331
13.0.0
2092
-
B

Rel-13
NB_IOT-Core
R2-161393
Further discussion on UP solution
ZTE Corporation
discussion
R2-161267
Bearer resumption issues for CIoT UP solution
Intel Corporation
discussion
R2-161319
Discussion on exception handling for RRC connection resumption in data transfer via DRB mode
ITRI
discussion
R2-161744
draft CR for RRC Connection Suspend and Resume
Ericsson
draftCR
36.331
13.0.0




Rel-13
NB_IOT-Core
late
Resume Failure / Fallback

R2-161741
RRC Resume fallback
Ericsson
discussion

R2-161628
The detailed procedure of solution 18
LG Electronics France
discussion, updated in R2-161755
R2-161755
The detailed procedure of solution 18
LG Electronics France
discussion
R2-161184
Consideration on resume failure of UP solution
ASUSTEK COMPUTER (SHANGHAI)
discussion
R2-161607      Further discussion on NB-IoT resume failure  HTC Corporation       discussion

The above 16 documents not treated
MSG3
Results of email discussion:

R2-161745
Email discussion report on Message 3 size for NB-IoT
Ericsson (Rapporteur)
report
result of email discussion [NBAH#03]
Rel-13
NB_IOT-Core
late
· Ericsson think that we can request more bits if needed. Mediatek think it is clear form RAN1 that we can have more if we need.  
· ZTE assumed that we can fit all information in 64 bits. Huawei Agrees. Nokia think that bigger size may bring some more work in RAN1. DT agrees.
· Huawei think this is related to coverage and that we should keep the message as small as possible. 
· Ericsson think that 80bits could be the min TB size for a well design solution (including data volume indication).

· Ericsson RAN1 delegate points out that a main difference to LTE is that in NB-IOT the transmission time is flexible and not restricted to 1ms so coverage is not a concern.  
· Vodafone think we should send an LS back to RAN1. They don’t want to restrict functionality unless it is needed. 
RRC RESUME, Main Options
80 bits: 

· Resume ID

40 bits (unspecified)
· Est Cause

3 bits
· Short MAC-I

16 bits
· DVI


4 bits
· MAC overhead
8 bits

· RRC Overhead 
4 bits

· Spare


5 bits
64 bits: 

· Resume ID

25 bits (CRNTI + PCI)

· Est Cause

3 bits
· Short MAC-I  

16 bits
· DVI


4 bits
· MAC overhead
8 bits

· RRC Overhead 
4 bits

· Spare


3 bits
R2-161378
Discussion on Msg3 Size
Huawei, HiSilicon, Neul
discussion 

Not Treated

MSG3 - Resume ID
R2-161743
Resume ID
Ericsson
discussion
· ZTE could agree to P1 and P3 for the sake of progress. 

· Huawei wonders if C-RNTI is assumed to be used. Huawei think that specific suspend C-RNTI is not needed. 

· Vodafone supports the 40bits, but think we should design what is useful. 

· Sony point out that PCI is problematic because nearby cells may have the same PCI.

· LG think that C-RNTI is sufficient for identifying a UE in a cell. 

· Huawei think that short MAC-I resolves PCI confusion. Huawei also thinkt that if the eNBs are not close neighbours there will not be a X2 interface between the eNBs. Nokia agrees.
· Intel think that extending MSG3 with new identities is difficult, and that short MAC-I does not resove PCI confusion, and that there is no reason to think that X2 will not be available. 

· Huawei think that if there are multiple possibilities for eNB based on PCI it is possible to try them all and determine based on short MAC-I

· CATT think that R3 agreed on a X2 based context fetch. 

· Vodafone think that with PCI it only works for stationary UEs and that we should be future proof.
· DT think that we don’t need this and that the traffic model clearly gives that this is not needed. Sony think that this is related to mobiltiy and not traffic model.  

· SW think we should be future proof and go for 80 bits. SW would like to know what is the downside of using 80-bits. 
· TIM think we should find a solution without impacting RAN1 and stick to the 64 bits. Vodafone think it is clear that we can ask for more and we can send an LS and get a response tomorrow. 
· China telecom think we should stick with 64 bits.

· ZTE proposes to go with 64-bit MSG3 / 25-bit Resume ID where Resume ID is allocated by the eNB
Show of hands: 
· Support 80-bit MSG3 / 40-bit Resume ID?   [7]
· Support 64-bit MSG3 / 25-bit Resume ID?   [18]
	Agreements:

· We agree to 64-bit MSG3 / 25-bit Resume ID



Vodafone, Ericsson and sierra wireless have concerns with this agreement. 
R2-161946
Resume ID
Ericsson, Intel, AT&T, Vodafone, Verizon Wireless, Qualcomm late
Discussion
R2-161653
RRC Connection Resume at different eNB
NTT DOCOMO, INC.
discussion

R2-161149
Resume ID
CATT
discussion
MSG3 - Data Volume Indicator
R2-161527
Discussion on RRC open issues
Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
discussion
R2-161671
Data volume indicator for NB-IOT
LG Electronics Inc.
discussion
R2-161269
Considerations on message 3 for NB-IoT
Intel Corporation
discussion
R2-161392
Consideration for Msg3 in NBIOT
ZTE Corporation
discussion
MSG3 - CP/UP indication and 
UE Capabilities
R2-161361
UE capabilities reporting
Neul, Huawei, HiSilicon,
discussion

Moved to 7.16.2.1 from 7.16.1
R2-161665
Differentiation of Solution 2 and 18 in RRC Connection Establishment
NEC
discussion
related to LS from SA2 in R2-161042
Rel-13
NB_IOT-Core
R2-161390
Consideration for CPUP indicator in NB-IoT
ZTE Corporation
discussion
R2-161733
LCID assignment for NB-IoT UEs to indicate support of S1-based architecture enhancements
NTT DOCOMO, INC.
CR
36.321
13.0.0
0850
-
B

Rel-13
NB_IOT-Core
Above 11 documents not treated
MSG3 - Establishment Cause
R2-161530
Establishment Cause for NB-IoT UE
NTT DOCOMO INC., KDDI Corporation
discussio
· DT think this is not acceptable and that NB-IOT and Non-NB-IOT should not be mixed. 
· Vodafone and QC think emergency can not be used. 

· LG think it is intersting to use existing code points, but also think that “emergency” should not be used. 
· Intel proposes to use “delaytolerantaccess” and “mo-data” for normal and exceptional reporting. 

· Neul don’t want to do this as delaytolerantaccess has specific meaning, and is linked to specific behaviour and timers in NAS. Nokia also think we should not do this.
· Intel think we need to provide more information. LG think CT1/SA1 could do this.
· Docomo think we should respond with information on how the cause values would map to AC beahviour. 
	Agreements:

· We will not use the existing “emergency” or “delaytolerantaccess” cause value for NB-IOT. 
· For NB-IOT we stick to current agreement. For NB-IOT we use: mt-Access, mo-Signalling, mo-Data, mo-ExceptionData
· In our ASN.1 we make sure that the RRS establishment cause is extendible. 



RRC Messages for Resume

R2-161619
Re-use of RRC connection re-establishment procedure for RRC Resume signalling
BlackBerry UK Limited
discussion
RRC Connection Failure

R2-161698
Leaving RRC_CONNECTED
LG Electronics Inc.
discussion, updated in 
R2-161756
Leaving RRC_CONNECTED
LG Electronics France
discussion
R2-161735
NAS Recovery for NB-IoT UE
NTT DOCOMO INC.
discussion
R2-161259
The need of recovery procedure for RLF
Intel Corporation
discussion
R2-161380
Radio Link Failure
Huawei, HiSilicon, Neul
discussion
Access Control 
R2-161379
Access Control Enabled Indication
Huawei, HiSilicon, Neul
discussion
R2-161306
Access control for NB-IoT
Ericsson
discussion, updated in 
R2-161876
Access control for NB-IoT
Ericsson
discussion
R2-161176
The mechanism for access control related system information update
FUJITSU LIMITED
discussion

R2-161253
Access control mechanism for NB-IoT
Intel Corporation
draftCR
36.331
13.0.0
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CP solution

R2-161363
Data transfer procedures for rge C-Plane solution
Neul, Huawei, HiSilicon,
discussion
R2-161411
Specifying solution 2 in the AS specification
Samsung Electronics
discussion

RRC connection release - RAI
R2-161314
Release Assistance Indicator
Ericsson
discussion
R2-161458
Early RRC Connection Release for UP solution
Sequans Communications
discussion
RRC connection release – Implicit Release
R2-161139
Implicit Connection Release for NB-IOT
Sony
discussion
R2-161459
Autonomous RRC Connection Release
Sequans Communications
discussion
RRC connection release – Other
R2-161175
RRC Suspend Procedure
FUJITSU LIMITED
discussion
R2-161449
RRC Connection Release for CP solution
Sequans Communications
discussion
Above 19 documents not treated
Measurement Report
R2-161309
Measurement reporting in NB-IoT
Ericsson, NTT DOCOMO INC, China Mobile Com. Corporation
discussion
· DT think this is not neccesary and think we have no time. Vodafone agrees. CMCC and Docomo want this feature. Docomo point out that the impact is small. 
· Vodafone think that there are technical concerns too 
· 4 companies object to having this in rel-13.
· We will not pursue this in Rel-13

R2-161323
Measurement reporting in NB-IoT
Ericsson
CR
36.331
13.0.0
2028
-
B
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NB_IOT-Core
CR
R2-161531
The necessity of NB-IoT UE Measurement Reporting
NTT DOCOMO INC.
discussion
late
Above 2 documents not treated
Withdrawn:

R2-161310
Measurement reporting in NB-IoT
Ericsson
draftCR
36.331
13.0.0
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7.16.2.2
System Information

R2-161254
Report of email discussion [NBAH#05][NBIOT/SI] System Information
Intel Corporation
discussion
late
· We remember but don’t need to agree on Rec 1 as this is already agreed in R1
P2
· Ercisson think H-SFN should be sent in SIB1. LG support Ericsson. Neul think it should be in MIB. Intel shares the concern from Neul. 

· Ericsson think that the clock drift is at most 2s in 3h so we don’t need H-SFN in the MIB. Neul think that clock accuracy may impact price. Mediatek indicates as assumption of 50ppm. Ericsson clarifies their assumption for clock accuracy is 200ppm.
P5

· LG does not agree to this and wonders why this proposed. Intel explains that the majority wanted this bit. LG think this can be in SIB1. Qualcomm think that UE need to check this every time he need to do an access, and the UE do not need to read SIB1 for every access. LG think the need to be paging for Access Control. Qualcomm point out that not every device need to be paged. Ericsson think that UE in eDRX anyway need to check the MIB at access. 
P10
· Ericsson think that this means that SI could then only change 32 times in 24h

· DT think that this is more than sufficient. 

P11

· Neul think we could use 5 bits. Intel think we don’t need to worry about wrap-around. 

· Ericsson has a proposal of using 10 bits and configurable wich bits are configurable. Ericsson really want to have their proposal discussed. 
P12

· Ericsson want to use the modification period as the period when SIB1 cannot change in order to enable reception accumulation.
· Intel point out that SIB1 is not related to modification period in legacy, and that 500ms is the time when SIB1 cannot change for eMTC. 
· Intel think that if this is the case then parameters for DRX need to transmitted in MIB, in order to calculate the BCCH modification period before receiving SIB1. 
· Gemalto think that the modification period for SIB1 always need to be shorter or the same as for other SIBs.
· Intel think that the range of modification periods, from L1 point of view it need to be > 500ms but not a huge value .. 
· LG wondes why we need multiple modification periods. 

· DT and Vodafone think that if we can change all SI in 40s then we could use this as a fixed value for all SI change. 
P14.1

· Neul explains that they want this in SIB1 in case it changes, and Neul assumes this need to be read before every page reception. Intel think that paging configuration will not change very often. Gemalto think that we can know from Value tag and SI modification information.  
	Agreements:

· The SFN has 10bits (i.e. 10.24s), same length as in LTE, but only the 4 most significant bits of SFN need to be carried in MIB.
· The H-SFN has 10bits (i.e. 2.91h), same length as in Rel-13 LTE. 
· We assume that H-SFN is sent in SIB1. FFS if some part need to be sent in MIB. 
· Update of H-SFN do not impact the value tag.
· The value tag for system information, systemInfoValueTag, (which is sent in MIB) is defined as an INTEGER (0..31) (the same as in LTE and eMTC).
· The schedulingInfoSIB1 for NB-IoT is defined as an index-based approach (similarly to eMTC); details are left FFS (e.g. index range and information that would indicate).
· We include a 1 bit in MIB for indicating AC activation/deactivation.
· To take as baseline legacy BCCH modification period range, i.e. up to 40.96s; the extension of this range is left FFS until RAN1/2 further progress on their SIB design. BCCH modification excludes changes to MIB and SIB1. 
· The range of the NB-IoT SI window length is different and extended in comparison to Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
· The range of the NB-IoT SI period lengths is different and extended in comparison to legacy and Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
· To define the SI value tag (in MIB) validity time fixed to 24h in NB-IoT design.
· The principles for Update and the related UE assumptions for how the UE detects SI change using both the MIB Value tag and the SI short Value tags is exactly as for eMTC.
· RAN2 assumes that the time over which SIB1 cannot change may need to be extended compared to eMTC. 

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

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

· SIB2 etc contains information that the UE needs when camped on a cell. 




P15.3
· Neul proposes to have value X configurable. DT think that this is very rare then we can have a fixed value. 
· Intel points out that if we configure X to something else then 1024 we limit the eDRX cycle. Neul think that the UE can read SI in the middle of eDRX sleep. 
P21.3

· We wait for RAN1
	Agreements:

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

· Take as a baseline that the same definition as for eDRX applies for NB-IoT, which is captured in the endorsed CR to 36.331 as "If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod X = 0". 
· X = 1024. 
· We confirm that The changes of AC barring information sent within SIB-AC are not indicated to the UEs. The network only indicates when scheduling information of SIB-AC is included in SIB1 (i.e. through a change of the system information value tag sent in MIB or through the systemInfoModification sent in paging).

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

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

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

· SIB2-nb - radio resource configuration information

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

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

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

· SIB16-nb - GPS time and UTC info (we can reuse the LTE SIB16). 
· SIB14-nb - Access barring



SI Contents
R2-161382
Contents of MIB from RAN2
Huawei, HiSilicon, Neul
discussion

Already covered

· noted
R2-161155
Open issues of SI content
CATT
discussion
P1

· Intel wonders if we will have “available subframes” for NB0IOT. CATT think this is ralted to RAN decision to not have TDD.
P2

· We wait for RAN4 to indicate whether multiBandInfoList, freqBandIndicatorPriority-r12, additionalSpectrumEmission is needed. 
· Ericsson doesn’t think the blacklist is needed. QC think a blacklist can be useful. 

	Agreements:

· The IE tdd-Config is not needed for Rel-13 NB-IoT.
· NB-IoT features introduce for FDD only UEs should be kept optional in ASN.1 to allow for future introduction of TDD NB-IoT support later. 
· We will not have intraFreqBlackCellList or similar or cellSelectionInfo-v1130 for NB-IOT


R2-161457
System Information Contents
Huawei, HiSilicon, Neul Ltd.
Discussion

Alerady covered

· noted
R2-161632
Allowing different frequency bands between eMTC/NB-IoT UEs and legacy UEs
NTT DOCOMO, INC.
discussion
· Intel think that there could be problems which need to be revoled by signaling. 
· DT agrees that the freqBandIndicator in NB-IoT SIB can be set independently
P2

· Chair think we don’t need to send an LS

	Agreements:

· RAN2 confirm that the freqBandIndicator in NB-IoT SIB can be set independently.



SI change
R2-161381
System Information Update Notification
Huawei, HiSilicon, Neul
discussion
· P6: Intel and Ericsson think we can use both Paging record and PDCCH

· Huawei indicates that scheduling Paging and sending the bit to inidicate SI change in DCI can always be done. Ericsson think that we can indicate which SI message has been changed in the paging message. 
· We leave it to RAN1 if the DCI with SI change indication can also be used to schedule a paging message. 
R2-161637
System Information Update for NB-IOT
Ericsson
discussion
R2-161649
System Information Change and Paging Mechanisms
INTERDIGITAL COMMUNICATIONS
discussion
R2-161682
System Information Update Notification in NB-IoT
LG Electronics Inc.
discussion
R2-161684
System information change in NB-IoT
LG Electronics Inc.
discussion
SI other

R2-161407
System Information for In-band NB-IoT
Samsung Electronics
discussion
R2-161140
System Information Area Scope and Value Tag
Sony
discussion
Above 6 documents not treated
7.16.2.3
Idle mode procedures
36.304
R2-161529
36.304 running CR to capture agreements on NB-IoT
Nokia Networks
draftCR
36.304
13.0.0
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· Nokia points out that maybe the non support of priority base cell reselection may be premature. 

· DT wonders if this new section is kept in the final version. DT would like to keep consistency. Neul agrees and brings up the example “acceptable cell”.
· Nokia verifies that the intention is to keep all changes in a central place. Ericsson support this approach if it is clear. Nokia think that for the current contents it is clear with a central section. 
· For RRC we agreed to do tagging on bullet or paragraph level to clarify applicability for functionality. ZTE think that the problems is not for truly optional. 
· Ericsson think we should add “in this release”. 
· Intel wonders if the “applicablity list” will be the same in the different TSes. Nokia point out that other features may impact other specifications. 
· Offline (Nokia), Capture agreements from this meeting. Discuss and agree on how to update the TS for NB-IOT
Thursday, pass2:  

· we treat this by email. 
R2-161528
NB-IoT implementation in 3GPP TS 36.304 
Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
discussion

General and Cell Selection
R2-161307
Idle mode mobility in NB-IoT
Ericsson
discussion
P1: 

· DT agrees.

· Neul think P1 is not clear. Nokia agrees. Is this about S-criterion being flexible? 
· Ericsson clarifies that the suitability threshold will be set so it matches the network supprot for Coverage enhancement. 

P2

· DT agrees

· Ericsson clarifies that this is the max CE level for any cell

· Intel would like to wait

P3

· Samsung think that RSRP is enough for R-13. Huawei agrees. RAN4 are pending RAN1 and RAN2 decision if RSRQ is needed.
· Intel want to wait for RAN4 input, to understand if RSRQ is feasible.

· LG supports proposal 3. 

· Sony think RSRQ is needed for suitability but maybe not for cell reselection. 
· QC think RSRQ is good to have in bad coverage.  

P5a

· DT agrees that these are not needed. 
P5b

· DT think this is needed. NB-IoT UEs is stationary and canot get out of these problems. Docomo and Nokia agrees. 
· Sony think we will not have another solution for this problem 

· Neul think this is quite complex. Ericsson agrees. 

P5

· Pcompensation dependens on if we have UEs of different power classes. 

9a
· Mediatek supports this. 

· Neul wonders if this is related to coverage level. 

9b

· Gemalto are not sure. These thresholds doesn’t always help. QC also think that complementary methods are needed, which are likely impl dependent. 
· LG supports this proposal. 

· Ericsson explains that threshold shall be different in different coverage levels.  
· DT point out that NB-IOT may support mobille UEs as well. 

· Neul point out that we may have just two levels. 
· Don’t pursue this proposal for Rel-13

P10

· How to agree on a default value?
· Ericsson think the thresholds should be mandatory.

· DT think the parameters are very depedent on the cell and frequency. IF we cannot determine a value we cannot use it.
· Nokia think RAN1 or RAN4 should determine the default value. 

P13

· Vodafone think this shall be supported
	Agreements:

· UEs supporting NB-IoT supports the maximum coverage enhancement level (this can be revisited if there is justification). 
· NB-IoT supports RSRP. 
· It is FFS if NB-IoT supports RSRQ measurements.
· In NB-IoT the selection criteria S is fulfilled when both Srxlev > 0  AND  Squal > 0 (Squal is FFS).
· Qrxlevminoffset and Qqualminoffset are not supported in NB-IoT.
· Qoffsettemp and the related fucntionality is supported in NB-IoT. Small simplification could be considered, based on proposal this meeting.  
· In NB-IoT the cell suitability criteria S is defined as:
Srxlev = Qrxlevmeas – Qrxlevmin - Qoffsettemp – Pcompensation (FFS)
FFS: Squal = Qqualmeas – Qqualmin – Qoffsettemp
· It is FFS if we introduce a default value and an option to broadcast a single value for Qoffsetfreq to be used for all inter-frequencies (revisit after disc on cell reseelction). 
· NB-IoT supports cell specific offsets for intra-frequency, but not for inter-frequency. 
· NB-IoT supports a separate measurement threshold for intra-frequency and inter-frequency measurements (i.e. SIntraSearch and SnonIntraSearch).

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

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

· RAN2 assumes that NB-IoT supports manual mode PLMN selection.



· We will send a LS to SA1, CT1, CT5 asking to extend the value range of period for search for higher priority PLMN, Draft in R2-161884 (DT). 

R2-161884
DRAFT LS on extension of search for higher priority PLMN cycle beyond 8 hours 
Deutsche Telecom
LSout
· Approved. Final version in R2-161945
R2-161384
Idle Mode Mobility
Huawei, HiSilicon, Neul
discussion
P5 & P6 

· Ericsson think that this is to differetiate between different kinds of UEs, with different capability. Huawei think this is not the case. 
· LG think that we may need to differntiate the measreuement requirements. Intel think we may need to differentiate CE levels for RACH. 
· Chair think that we need to consider if we need just a threshold or the full cell selection. 

· Ericsson think that this is not needed, especially as UE are assumed to support the full CE. QC agrees. 
	Agreements:

· For cell seelction we will just have one set of S-criteria (i.e. no differentiation between normal and extended coverge)



R2-161097
Measurement considerations for NB-IoT
Gemalto N.V.
discussion 
R2-161669
Measurement rules for cell reselection in NB-IoT
LG Electronics France
discussion

R2-161385
Cell Reserved for Future Use Flag and IFRI
Huawei, HiSilicon, Neul
discussion
R2-161409
Discussion on Cell Selection and Reselection for NB-IoT
Samsung Electronics
discussion
Above 4 documents not treated
Cell Reselection and Load Distribution
R2-161413
E-Mail Discussion and companies view on Inter Frequency Load Balancing
Vodafone GmbH
report
· Sony think we need other mechanism as well (in addition to redirection information in RRC release message) to prevent the UE to reselect away from the carrier that he is redirected to. DT agrees something is needed, e.g. a timer.  
· DT proposes that we use a timer. Ericsson does not agree. 
· Ericsson would like to be able to not always apply offsets. Ericsson explains that this is for very bad coverage. Chair wonders if this could be a RAN4 issue. Ericsson would like some network control. Gemalto think this could be also in good coverage and agrees something is needed. 
· Email discussion on Cell Reselection and Load Distribution (the topics listed above) for next meeting (Ericsson).
	Agreements:

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

· RRC connection release / suspend will include redirection information. 



R2-161096
Mobility considerations for NB-IoT
Gemalto N.V.
discussion
R2-161308
Load balancing in NB-IoT
Ericsson
discussion
R2-161136
NB-IoT Load Distribution Discussion
ZTE Corporation
discussion

R2-161138
NB-IOT Measurements for reselection and redirection
Sony
discussion
R2-161491
NB-IoT cell load management
QUALCOMM INCORPORATED
discussion
R2-161673
Inter-frequency Load Distribution in NB-IoT
LG Electronics France
discussion
R2-161260
Idle mode mobility and load balancing
Intel Corporation
discussion
R2-161301
Power Consumption of Cell Reselection in NB-IoT
III
discussion

R2-161383
Inter-frequency Load Balancing
Huawei, HiSilicon, Neul
discussion
R2-161410
Inter-frequency Load Distribution for NB-IoT
Samsung Electronics
discussion
R2-161481
Ranking-based Load Balancing for NB-IoT
CATR
discussion
Above 11 documents not treated
7.16.2.4
Paging
R2-161386
Paging Stage 3 Analysis
Huawei, HiSilicon, Neul
discussion 

P1

· Intel wonders what is this DRX cycle.  Intel asks about the intention with respect to ranges.
· Docomo also want the max eDRX cycle to be the same as for LTE.  
P2

· Intel want to wait for RAN1 to know how many repetitions are performed. Neul also think that the full time (worst case) for transmission of a page should be taken into accoutn as it is useless to retransmit before a first transmission has been done. Qualcomm agrees that we need R1 input. 
· CATT wonders how the PTW can work with a very long DRX cycle. Chair think we only need to know when PTW. CATT think that a benefit of using a legacy number like 2.56s is that we don’t need to discuss PTW overlap.  
P4
· Huawei propose we discuss this later

P6
· Chair think that the table may be changed depending on which subframes are available, depending on RAN1 agreements. Ericsson would like to check. 
· Huawei proposes to send a LS. QC agrees that we still want this kind of functionality. 

· Intel don’t want to send a LS. QC think we can sent the LS.
Text proposals

· Nokia wonders how to capture. Intel proposes to capture agreements in an informative annex. 
· Chair think we need to progress the normative parts. 

· Docomo wonders if the intention is that eDRX is mandatory for the network. Intel think that also PSM can be used. LG Neul think eDRX is mandatory for NB-IOT
	Agreements:

· From signalling point of view we assume that eDRX is optional. 
· One Frame is still assumed to be 10ms. 

· SFN Range of LTE is reused

· HSFN is incremented when SFN wraps around 

· HSFN Range of LTE is reused 

· The maximum paging eDRX cycle of the UE is 1024 hyperframes. 
· It if FFS if the paging DRX cycle in NB-IoT is (e.g. 5.12s, 2.56s).
· Reuse the LTE approach for paging frames and paging occasions, i.e., the paging occasion as computed in LTE Rel-12 is used as the starting point for repetitions. 
· Keep the IMSI and S-TMSI as the UE identifiers for paging, i.e. the same size as in LTE for the Identities.
· It is FFS if the FDD configurations for paging subframe locations are the same as LTE FDD. 



· Intended Comeback Thursday was not done at meeting: to try to agree of as much as possible on the resulting text in the pseudo-CRs to reflect the intended behaviour.
· We send a LS to RAN1 asking which subframes that may be available for paging. Draft LS in R2-161882 (Huawei)
R2-161882
Draft LS on available subframes for paging
Huawei 
LSout
· Editorial comment: WI-code should be “NB-IOT-Core”
· With this change the LS is approved unseen in R2-161943.  
R2-161311
Paging and DRX in Idle mode in NB-IoT
Ericsson
discussion  
P3: 

· Intel wonders if the UE and eNB will have the same understanding of the number of repetitions. 

· Nokia want to check offline how eMTC works. 

P4: 

· LG points out that P4 shall not be applicable for PDSCH as the size of the message may be different and require different number of repetitions. 

P12
· The intention is to distribute PTW start more uniformly. 

	Agreements:

· The Paging Occasion refers to the starting sub-frame of the NB-PDCCH repetitions.
· Following eMTC principles, we assume that there is a broadcasted configuration that helps the UE to receive paging on different Coverage levels. The configuration is specified by RAN1. 
· RAN2 assumes that the Paging message from MME to eNB does not include the short DRX cycle length.
· RAN2 assumes that NB-IOT paging can use the same eDRX paging information (e.g. eDRX cycle, e.g. PTW) over S1 as LTE.
· It is FFS if we need to change the calcuation of the start offset of the PTW (first paging occasion of the PTW) within a Hyper Frame (HF) to achieve more uniform distribution based on UE ID. We decide based on stage-3 proposal (at this meeting). 




· We send a LS to RAN3, SA2. DRAFT LS in R2-161883, including also previous agreements on all information signalled between MME-eNB and short DRX assumption (Ericsson).
R2-161883
DRAFT LS on Paging in NB-IoT
Ericsson
LSout


· Bullet 1: Chair think that it is not clear if the short paging cycle is sent in system information or not, and that we should pont out that the paging cycle is not UE-specific. 

· Second last: remove “for the UE in eDRX”
· Should add the agreement that CEL is sent to MME. 

· Approved unseen with these updates, R2-161948 final version. 
R2-161312
Physical channels for paging in NB-IoT
Ericsson
discussion
P6
· Ericsson indicates that this is discussed in RAN1. Chair think we can then follow RAN1 decision, whatever that will be. 
P7

· Ericsson suggests to not discuss this. 

	Agreements:

· NB-IoT supports paging multiplexing, i.e. paging multiple UEs at the same time, i.e. schedule multiple paging records in one paging message.
· The UE monitors the NB-PDCCH with the P-RNTI for paging.



R2-161523
Paging procedure for NB-IoT
Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
discussion
· On P2 and P3, Chair point out that we earlier agreed the opposite. 

· No support
· Noted

R2-161151
Discussion on Paging Schemes
CATT
discussion
R2-161461
Paging enhancements
MediaTek Inc.
discussion
· DT think there is no paging capacity problem in Rel-13. 
· Ericsson think that this is resolved by PDCCH, multiplexing and multiple paging occasions in a PTW.
· Noted
R2-161150
Discussion on paging enhancements for NB-IoT
CATT
discussion
R2-161137
Issues for Paging in NB-IOT
ZTE Corporation
discussion
R2-161142
Paging Capability
Sony
discussion
· Ericsson think there are other options, such as UE detach, PSM etc. 

· Sierra Wireless and MTK think the behaviour is interesting. 

· Intel has some sympathy for this proposal. Vodafone as well, but think this could be discussed for the network release.
· Sony wonders if UE independent switch off is “allowed” UE behaviour. 
· Not pursued in Rel-13
R2-161152
Discussion of false paging 
CATT
discussion
· All covered already

· Noted
R2-161258
Remaining open aspects on NB-IOT Paging
Intel Corporation
discussion
· All covered already
· Noted
7.16.3
User Plane
R2-161332
UP modelling for U-plane solution
NTT DOCOMO INC.
discussion
Update of R2-160526
R2-161141
Considerations on PRACH resources for NB-IoT
Sony
discussion
Above 2 documents not treated
7.16.3.1
MAC/RLC
MAC

R2-161644
36.321 running CR to capture agreements on NB-IoT
Ericsson
draftCR
36.321



B

Rel-13
NB_IOT-Core
late, updated in
R2-161875
36.321 running CR to capture agreements on NB-IoT
Ericsson
draftCR
36.321



B

Rel-13
NB_IOT-Core
late
· ZTE think we need better review and we need more input from RAN1.

· Neul think we need to progress more before doing CRs. Neul have concerns that NB-IOT may be different to eMTC. 

· Ericsson point out that we can still treat eMTC parts and NB-IOT parts separately. 

· DT think we should have two sets of CRs that are disjoint.

· ZTE think we should anyway base the CR on eMTC CRs. 

· We use eMTC CRs as the “baseline” when discussing NB-IOT stage-3. 
MAC - Random Access

R2-161387
Random Access Procedure
Huawei, HiSilicon, Neul
discussion
P1: 

· Ericsson would like to wait for positioning. 
· Neul think that positioning is a separate discussion. 

· Docomo clarifies that this means that only UE triggered RACH

· “PDCCH order” is the PDCCH ordering a RACH transmission. 

· Intel indicates that RAN1 is discussing PDCCH order for multiple-PRB. 

· Ericsson points out that PDCCH order is needed for DL data arrival. 

· DT think PDCCH order is not needed. TIM agrees and asks to postpone. Vodafone think we are not sure about the trafic model so vodafone proposes that we assume it is there. DT think we have a clear traffic model. 
· LG think that if we don’t have PDCCH order, the consequence is UL delay to get in synch.
· CATT wonders if there are any gains in excluding PDCCH order?

· Neul think that addition of many small features bring complexity. LG agrees there is not much complexity. 

· Vodafone thinks that the traffic model is not certain. 
· Docomo would like to have this.
· QC think that the time frame for Connection is around 20s, and would ike to keep the PDCCH order. 

· DT has concerns that we spend too much time on small things. 
Show of hands, need for PDCCH order for DL data arrival

Yes

9

No 

6
We go with the majority view. 
P3

· ZTE point out that we may need to further fragment the RACH resource pools.
· LG point out that preamble groups may be overlapped for different coverage levels for eMTC. The chair thinks that IF the eNB need to celarly discriminate between coverage levels, then the configuration should be such that there is no overlap. 
· ZTE point out that maybe there are other differences in L1. 
	Agreements:

· Only Contention based RACH is supported in NB-IoT. We may revisit this if contention free RACH is found needed for positioning. 
· RAN2 assumes that PDCCH order is supported for DL data arrival (and the agreement above is applicable)
· Preambles (RACH resource) classification according to coverage levels in eMTC is reused in NB-IoT. UE selects a preamble group according to its coverage level. (this is not intended to prevent further fucntionality, e.g. having more resrouce pools for other purpose). 



R2-161135
Remaining issues on Random Access in NB-IoT
ZTE Corporation
discussion
P3

· Chair wonders if we have power ramping. 

P5
· Chair wonders if there is a particular value. 

· ZTE think we should at least have the same values as for eMTC as a baseline. ZTE think we can have information from R1 to determine range at this meeting

· Neul proposes that we should remove some small values, specifics later. 
· QC wonders how this is intened to work. ZTE clarifies that we have common but different values for different CEL.
· QC wonders if we may need different timers for single-tone and multi-tone. 

	Agreements:

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

· We will consider removeing some values in the lower end of Range of MAC contention resolution timer for NB-IoT compared to LTE (values that does not work for NB-IOT even in good coverage). 
· If the Contention Resolution is considered not successful the UE should continue in the same PRACH CE level to proceed to the transmission of preamble.



R2-161391
Analysis on preamble transmission related issues in NB-IoT
ZTE Corporation
discussion
· Ericsson think we should discuss in the coffe break with RAN1 check status, and come back. 

P1: 

· ZTE explains that they expect change but the details are unknown now. 

P5

· LG think we should first agree for eMTC and then we discuss later. 

· Ericsson wonders about the range

· ZTE indicates that in the paper, one example gives 4800 RA-RNTIs which seems to be the upper bound. For the shorter forumla we have 400 RA-RNTIs. 
	Agreements:

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

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

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

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

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

· W is RAR MAX window size (in subframes).
· K1 depends on the number for freq tones. 



After offline on RA-RNTI calculation: 
· There was an offline discussion, where ALT1 was selected for eMTC (LTE).
· We clarify that the FFS is mainly dependent on what information we can and need to send in RAR, e.g. if RAN1 decides to have code multiplexing or not. 
R2-161526
Random Access procedure for NB-IoT
Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
discussion
MAC - Random Access Backoff

R2-161406
E-Mail Discussion and companies view on the need for MAC BI
Vodafone GmbH
report
	Agreements:

· The RACH Backoff mechanism is introduced in Rel 13

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

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



R2-161639
Use of RA back-off indicator
Ericsson
discussion
P2

· LG point out that for eMTC we have not done this. Ericsson think that for NB-IOT we have less bandwidth and longer delays (less RACH opportunities etc)
· Intel want to wait for RAN1. Ericsson don’t think we need this. 

· Sony wonders if extending the values really help. 

· Several companies think we should use the LTE range. Ericsson think the result is that UEs may need to Backoff multiple times. 
· Noted
MAC - DRX

R2-161638
NBAH#06 - NB-IoT- DRX dormancy - email report
Ericsson
discussion
· Ericsson think we need to optimize otherwise we will not reach 10 year battery life. Neul agrees.
· LG think that changing the start condition had less support than changing the stop conditions, but LG would be ok to stick to current DRX as the connections are anyway short. Intel agrees that we should stick to legacy, because it would anyway be difficutl to set the timer to an appropriate value.
Tentative: We use the LTE legacy DRX as-is also for NB-IOT (confirm previous agreement).

R2-161641
Connected Mode DRX for NB-IoT
Ericsson
discussion
P2

· Neul support proposal 2. 

· LG think that we could instead state that PDCCH is not monitored at PUSCH transmission and think that Ericsson proposal has significant impact. 

· Ericsson think that the main goal is to makt the setting of the timer independent of the transmission time, and thus be able to set it to shorter values. 
R2-161676
DRX enhancement for NB-IOT
LG Electronics Inc.
discussion
· LG suggests  offline
· Ericsson think that it is regretful if we need to go with legacy. Huawei and Neul too. 

· LG think we already had an email discussion. Sony think we also agreed to go to DRX as fast as possible, 
· Chair think that there is not sufficient support to make changes.
· Baseline is still that we use the LTE legacy DRX (timers, triggering conditions etc) as-is also for NB-IOT (confirm previous agreement)
MAC - Support for UL scheduling
R2-161153
Volume indication for NB-IoT data
CATT
discussion
· Ericsson would prefer to have DVI in MAC as this is for scheduling, but are open for optimizations. ZTE and Intel agrees.
· LG prefers RRC because the data volume cannot be reported to MAC unless we specify a new condition in MAC. Nokia has a similar understanding and think that DRB establishment indicator is needed and can be the same. Qualcomm think RRC is more efficient. NEC agrees, and wonders if this can be used to differentiate the solutions. CATT agrees. Neul agrees. 
· Ericsson think this is anyway new functioanltiy and we anyway need modifications. Legacy BSR is not usable.

· ZTE think that the MAC solution will occupy one byte, and gives opportunity for additional indications in this byte. ZTE do not want to agree on RRC solution until we have discussed message 3 size. 
· We will discuss proposal 3 based on other contributions later. 

	Agreements:

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



MAC - HARQ

R2-161388
HARQ in MAC Layer
Huawei, HiSilicon, Neul
discussion
· ZTE wonders why we don’t have non-adaptive for the UL. Ericsson think that RAN1 has agreed this, and think there are specific R1 optimizations possible. 
· LG understands that retransmissions within a bundle is non-adaptive. 

· Docomo think that today we have separate buffers for Broadcast and Unicast.
· We have already agreed that UE does not receive SI in CONNECTED and agreed that we only have one HARQ process for unicast.  

	Agreements:
· Adaptive and asynchronous HARQ is used for both uplink and downlink (except for transmissions within a bundle). We understand that R1 has already agreed this. 



R2-161642
Scheduling and HARQ principles for NB-IoT
Ericsson
discussion
· Ericsson indicates that most of this is treated in RAN1 now and we expect information from them
· Intel think that PDCCH for UL transmission can be interleaved with the transmissions triggered by DL assignment. 
	Agreements:

· It is FFS if after a downlink assignment has been received on the NB-PDCCH the UE is not required to monitor the NB-PDCCH again until after the HARQ feedback has been transmitted.
· It is FFS if after a uplink assignment has been received on the NB-PDCCH the UE is not required to monitor the NB-PDCCH again until after the NB-PUSCH transmission.



R2-161941
RAN1-RAN2 sync on Scheduling and HARQ design for NB-IoT
Disc 
Ericsson
· CATT: wonders if it is possible to have rx PDCCH for both PDSCH and PUSCH on the same subframe. Ericsson answers no in general but the specific case of PDCCH scheduling PDSCH + PUSCH for HARQ feedback is supported.
· LG: Can the UE receive PDCCH and PDSCH at the same subframe. Ericsson explains no. 
P4: 

· Qualcomm wonders what “semi-static” means. Ericsson explains that is it configured per CEL.
· Intel wonders if the parameters can be changed dynamically as the UE changes coverage level. Ericsson think this need to be decided. 
P5: 

· Neul wonders what is the range. Ericsson think that this has not been agreed yet in R1, but think the time-line is relaxed, min 4 sub-frames. 

P1/P5

· LG: Is the scheduling information and message the same. E explains that scheduling information is carried in DCI. 

P6-10

· Docomo wonders if “feedback: is ack/nack. Ericsson confirms. 

	Agreements:

RAN2 ASSUMPTIONS, Based on ran1 agreements, used to start the work on the relevant part of MAC. 

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

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

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

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

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

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

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




R2-161408
Discussions on MAC functionalities for NB-IoT
Samsung Electronics
discussion
RLC

R2-161333
Discussion on how to capture NB-IOT in RLC
NTT DOCOMO INC.
discussion
· Chair wonders if the 36.322 is written in such as way so that it allows the non-supported functions to be treated as “optional”, e.g. by having “ bla bla if supported”-annotations. Maybe some small changes e.g. additions of “if supported” or “if configured” might anyway be needed for clarity. 

· Qualcomm thinks still that we should capture applicability to NB-IOT. 
· Not to specify the restriction in spec unless RLC specific restriction (which is RRC uncontrollable) is foreseen.
· There should be some general statement that can guide an implementor to understand the applicability to NB-IOT. 

R2-161887 
CR for 36.322 
NTT Docomo
· QC proposes to have a list of applicable agreements in an annex for traceability. 

· Docomo agrees

· LG think we could list agreements in the cover page  

· We list the agreements relevant to RLC in the cover page.
R2-161643
RLC AM considerations for NB-IoT
Ericsson
discussion
P3
· Qualcomm thinks that for CP solution this is not needed. Ericson confirns that this is for RRC reestablishment. 

· LG don’t think we should differentiate between the solutions. 

P6

· What does it mean. Ericsson clarifies that this is proposed in the spec. Sony wonders what happens when UE changes coverage level. 

· Docomo wonders if we should apply default values in general.

P7

· Docomo wonders how RLC can trigger failure to upper layer properly. Chair think thie meahcnism would need to be disabled if this is to work 
· LG think that there is no point to set the value to zero, and that we already decided to not support RLC-UM. Qualcomm shares the view of LG. 

P8:

· LG thnk this impacts the LC inhibit mechanism and makes it dependent on the contents. LG think that a SR is triggered at the end of a data burst. 
· Neul agrees with the proposed behaviour. 

· Sony think that the UE should send the SR. LG agrees. 
	Agreements:

· Confirm that RLC AM functionality, including in-sequence delivery and duplicate detection, as specified in 36.322, is applicable to NB-IoT.
· Confirm that RLC re-segmentation is supported in NB-IoT.
· Confirm that RLC re-establishment is supported for the UP solution but is not required for the CP solution in NB-IoT (to be clear by RRC). 
· Confirm that PDCP re-establishment is supported in NB-IoT for the UP solution but is not required for the CP solution in NB-IoT.
· Use different default values based on coverage level for the t-PollRetransmit timer for NB-IoT. 

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

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

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



After explanatory offline discussions regarding the feasiblity of the point on sched request prohibit. 
· LG reports that offline discussion on SR prohibit did not fully converge. There is the benefit that Sched request can be prevented for RLC-AM status report, but the side effect is that sched request and most UL transmissions will be delayed.  
· Ericsson proposes that Logical channel SR prohibit timer shall be mandatory. 
R2-161257
Further discussion on RLC-AM for NB-IOT
Intel Corporation
discussion
R2-161364
RLC AM Optimisations
Neul, Huawei, HiSilicon,
discussion
R2-161640
Delay triggering SR in NB-IoT
Ericsson
discussion
R2-161462
RLC-AM enhancements
MediaTek Inc.
discussion
R2-161608
Restricting RLC Status Report transmission in NB-IOT
LG Electronics Inc.
discussion
Above 5 documents not treated
7.16.3.2
PDCP

R2-161489
Introduction of NB-IoT functionality to PDCP protocol
QUALCOMM INCORPORATED
draftCR
36.323
13.0.0
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Treated by email only
· Noted
R2-161609
Need for PDCP TM in NB-IOT
LG Electronics Inc.
discussion
R2-161262
PDCP transparent mode for NB-IoT with CIoT CP solution
Intel Corporation
discussion
Above two documents not treated.
CONTINUATION Discussion 
For planning of the remaining work for the WI.

· Huawei think we need input from each TS editor. LG think that we don’t need this input. 
· ZTE think an email discussion will anyway be the status report discussion on the R2 reflector. Intel think that the rapporteur could submit RAN2 part of status report on the RAN2 reflector early and that we could do this on email as a first part of Status Report review.

· ZTE think we can have an email review of the open issues list after the CR email discussions are finalised. WI rapporteur can assemble initial version and other contributors help to add. 

· We assume that CR editors will help out to generate open issue lists.
DISCUSSION ON WHAT IS NEEDED WRT WI status and CRs for RP

· Vodafone think we need clear open issue lists per specification, and would like each CR author to be active in this. Vodafone think we should use teleconference. DT agrees. 
· LG think that we should have technical endorsement at RP for running CRs.
· Running CRs to be submitted to RP, but not for approval. 
Short Email Discussions, update running CRs with decisions from this meeting. 
· Email discussion on CR for 36.300 (Huawei)
· Email discussion on CR for 36.331 (Huawei)
· Email discussion on CR for 36.304 (Nokia)
· Email discussion on CR for 36.321 (Ericsson)
· Email discussion on CR for 36.322 (NTT Docomo)
· Email discussion on CR for 36.323 (Qualcomm)
· Email discussion on CR for 36.302 (Huawei)
· Email discussion on CR for 36.306 (Ericsson)
Discussion on running CR to 36.300: Proposal to keep Appendix updated reflecting the current decision status
Discussion on running CR to 36.331: Proposal to include preliminary ASN.1

Long Email Discussions (for next meeting)

· Email discussion on Cell Reselection and Load Distribution (the topics listed) for next meeting (Ericsson).
TOWARDS NEXT MEETING

· We can have a Teleconference for early treatment and addressing open issues before the next RAN2 meeting. 
COMEBACKs
R2-161944
DRAFT Reply LS on Clarifications on RRC Resume Request 
Nokia

to SA3
LSout
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· Comeback Friday (was R2-161880)
R2-161942
Draft Response to LS on NB-IoT work progress in RAN2 
NTT Docomo

to: CT1
LSout
· Comeback Friday (was R2-161060)
R2-161886
Draft LS on Resume
Ericsson
to: SA2, CT1
LSout
· Comeback Friday 
R2-161889
Changes to include paging in RRC for NB-IoT
Huawei, HiSilicon, Neul
R2-161890
Changes to include paging in 36.304 for NB-IoT 
Huawei, HiSilicon, Neul
LS out

R2-161885
LS on updates for TS 36.300 (contact: Huawei)
LSout
to: RAN1, RAN3
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R2-161945
LS on extension of search for higher priority PLMN cycle beyond 8 hours (contact: Deutsche Telecom)
LSout
to: SA1, CT1
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R2-161943
LS on available subframes for paging (contact: Huawei) 
LSout 
to:RAN1
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R2-161948
LS on Paging in NB-IoT
(contact: Ericsson)
LSout
to: RAN3, SA2, CT1
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