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7.16
WI: Narrowband IOT
(NB_IOT-Core; leading WG: RAN1; started: Sep. 15; target: Mar. 16; WID: RP-151621)

Time budget: N/A
Overall: At this meeting we need to determine the scope of the work. Which parts of LTE TSes to be reused, which parts are not applicable, which parts need change. Identification of issues and candidate solutions. The mindset should be that Requirements in TR 45.820 shall be fulfilled. 

7.16.1
General
Organization etc, opportunity for rapporteurs to provide wise words. Review of requirements. Overall cross CP/UP aspects. Different levels of coverage / coverage classes. 
Guidelines, Functional Requirements Inclusions Exclusion, Inter WI Coordination: eMTC, eDRX, Signaling Enhancements, Number of Bearers, QoS, Mobility, Coverage Levels
Discussions on HARQ, RLC, PDCP or header compression take place with UP parts.
R2-154174
NB-IOT Overview
Ericsson
discussion
· The chair comments that pain vs gain analysis is always done in Ran2. 
· Huawei think we cannot make agreements on this general level. 

· Vdf think we should use the TR as much as possible.
· QC thinks that we are facing quite fundamental changes, e.g. MAC, e.g. for system arch. Docomo would like to have high degree of alignment between eMTC and NB-Iot. 
· Vodafone point sout that we need to optimize differently for NB-IOT due to requirements, thus there is indeed a mindset difference. DT agrees and points out that the competition is external and we need to optimize differently that what we are used to in 3GPP. ZTE thinks this is a trade-off. 
· The chair comments that we need to reuse the TR rather than to redo what is in the TR. 
· ZTE and Ericsson think it may not be possible to reach the requirements in the TR for non-standalone deployments. Vodafone and DT thinks the objectives in the TR are general and applicable regardless deployment scenarios. If there are differences for requirements fulfilment they would probably not be in RAN2. 

Proposal 1: 

· Intel thinks that this is according to assumptions. Vodafone points out that eDRX is a system wide feature which is complex to roll out. LG Nokia and Docomo supports proposal 1. Vodafone has doubts that this agreements has any value, 
Proposal 5: 
· Intel thinks we should try do clarify use cases. 

· NB-IoT MAC, RLC, PDCP and RRC is based on LTE Rel-13. RAN2 aims to reuse as much as reasonable w.r.t. eMTC and eDRX enhancements. Details to be discussed case by case. 
R2-154726
NB-IoT – Key requirements 
QUALCOMM CDMA Technologies
discussion

· Vodafone point out that we may need multiple narrowbands for capacity, which means that the system bandwidth is indeed TBD for inband scenario. Ericsson and Huawei considered this a RAN1 decision. 

· Intel thinks we can agree to the assumption that the UE only rec one NB carrier a 180 KHz (at a time). 
· In access, we discriminate between 2 cases, to support priority discrimination between normal reporting and exception reports.
· DT explains that EAB is not needed because the whole system is for delay tolerant traffic. DT confirms that this is the conclusion from GERAN. 
· Vodafone thinks that access control or priority mechanisms for NB-IOT may anyway need discrimination between roamers etc. Nokia and Teliasonera agrees that this is important. 
· Ericsson thinks we should allow usage of use EAB as it is optional. Neul thinks that we need to optimize further for NB-IOT and we should remove functions that are not needed. DT agrees with Neul. 
· Ericsson thinks that we can have optional features as they don’t consume broadcast bandwidth. 

· Huawei think we should have one mechanism, either EAB or ACB. LG agrees. ZTE agrees. 
· ZTE wonders what is meant by inter-frequency, e.g. for Inband scenario. Chair think we can address the details later. 

· Vodafone points out that Public Warning System support may need to be added later. 
· On eDRX, Vodafone points out that we need DRX in normal range as well as in eDRX range.  QC points out that we maybe don’t need to discriminate between eDRX and normal DRX for NB-IOT. Vodafone points out that eDRX requires Core network changes. QC think that NB-IOT anyway requires an enhanced CN. Cisco agrees, and points out that normal DRX in Idle mode is essential. 
· Huawei explains that both DRX and PSM has been discussed in GERAN and assumes that we need both. 

· Event based neighbor cell monitoring (inter- and intra-frequency). The purpose is to optimize measurements in the UE for Idle mode. We assume that LTE S threshold can be used to optimize battery consumption. FFS whether further optimization is needed. 
· DT wonders if we want to introduce connected mode cell reselection. DT suggest to not support this. 

· Ericsson proposes to support redirection, and maybe also reestablishment. Huawei thinks this requires measurement reporting, and wonders what is the scenario. Ericsson thinks the network should be in control. Vodafone thinks that if this is the case, blind redirection could be supported, but is concerned about the additional message needed. QC don’t’ see tha need for any network controlled redirection because the UE can be kept in connected for very short times. DT agrees this is not needed. TI agrees and think we can discuss further based on contributions. Vodafone thinks we don’t need redirection either. 
· LG don’t want to introduce a reestablishment procedure for NB-IOT. 
P4

· Vodafone comments that this may not be possible for deployment reasons. DT confirms that this may not be possible and we should keep the options open. GERAN solution involves that the UE can have two modes. 
· We need to wait for SA2

· QC are concerned about the UE complexity. 

· Discussion can be continued when we have more input from SA2.
We will support 

· Network sharing, up to 6 PLMNs
· Access control (per PLMN)
· We will aim to have only one mechanism for Access Control. Details FFS. 
· In access, we discriminate between 2 cases, to support discrimination between normal reporting and exception reports.
· Intra-frequency and Inter-frequency cell-reselection. Details FFS.  
· Power Saving Mode (as per Release 12)
· Idle mode DRX with DRX cycle values in the “normal” range and in eDRX range  
We assume we will not support
· Inter-RAT cell-reselection, or Inter RAT mobility in connected mode (Note that in this respect NB-IOT is a separate RAT from LTE). 
· Public warning function, CMAS, ETWS, PWS.
· Network controlled handover. We will not have measurement reporting either, but can be discussed based on contributions.  
R2-154869
General assumptions to work on NB-IoT together with Rel-13 eMTC
NTT DOCOMO, INC.
discussion
· Docomo clarifies that an additional aspect is cell barring and cell reservation that should be supported. 

· We confirm that functionality of cell barring and cell reservation is supported for NB-IOT. 
Where to capture agreements: 
· Chair thinks that a common way is to have a stage-2 running CR. ALU thinks this is a good way. DT agrees. Huawei agrees. Intel would be fine with this. 
· Intel wonders if we use the LTE TSes or not. DT thinks we can for the moment assume a 36.300 CR, with a new section. TIM agrees. 
· ZTE thinks that agreements can be kept in chairman notes and summarized in Status reports

· Docomo wonders if we can merge the CR for NB-IOT and eMTC. DT think we have not decided if this is a separate RAT or not. 
· Intel thinks that the deadline depends on LSes etc. Vodafone thinks we shuld have early deadline for communication with other groups. 

· Procedure: Tag all email discussions on NB-IOT
· We will capture agreements in a running stage-2 CR to 36.300 for NB-IOT (Huawei)
· Email discussion (2 weeks) to agree on first version of running CR (Huawei)
R2-154772
L2-3 considerations for NB-IoT
Alcatel-Lucent
discussion
P2: 

· MTK thinks agreeing on 2 is risky. QC think it is too early to decide this. Huawei agrees, we need evaluations. Intel think we can agree to this, see no concerns. 
P6: 

· Vodafone wonders if RLC-AM would be kept as today or a modified version. VDF would prefer simplifications. ALU clarifies that the intention is just to cover message loss. VDF wonders which messages, NAS, RRC or other. ALU clarifies that RRC is written to assume that L2 provides lossless delivery. Sony agrees. If we don’t have RLC AM then we need something else in RRC. Neul points out that RLC AM comes with more messages. ALU thinks we should focus on the question if L2 should provide assured delivery or not. VDF points out that quite RRC few messages are needed. 
· QC wonders what left to implementation means. 
· Ericsson would like to know what the impact if for RRC before removing RLC-AM. 

· Ericsson suggest that this could be analysed further. 
· We will come back to this issue in later meetings. 
· NB-IOT devices only support at most 1 DRB.  
· There is no motivation to support SRB2. Details are left for stage-3 phase. 
R2-154527
Overall CP/UP Aspects
Samsung Electronics Co., Ltd
discussion
· HARQ is the remaining issue, but may be discussed on Thursday. 
· Noted

R2-154568
Considerations of NB-IOT requirements
Nokia Networks
other

· Remaining issue is P1. 
· RAN2 should investigate signalling optimizations. There seems to be significant support for this. 
· Difficult to make formal agreements on the guideline style proposal. 

· Noted
R2-154833
General L2/L3 impacts due to introduction of NB-IOT feature
Intel Corporation 
discussion

P2
· QC think that TTI etc has not been decided in RAN1 so we need to wait, and we don’t need any specific agreements in R2. Ericsson think we need to know the available TB sizes and that we should request this from RAN1. ZTE think we could just wait. 
· Intel wonders if the TB sizes can be expected to be similar to eMTC. 
· We trust in R1 to do the right thing .. 
P3
· Intel explains that the intention is to avoid mobility complexity at cell borders. 

· Ericsson points out that MCL is maybe not the best coihce of words as the output power may be different. QC points out that as we have different scenarios this may be difficult. 
P4
· Vdf wonders if we can decide the number of coverage classes. MTK clarifies that R4 has looked at RSRP measurements that 2 EC levels can be reasonably supported. QC assumes that R4 need to do the same study for NB-IOT. 
· QC thinks we will not get a response anyway as the L1 is not decided. 
P5
· Chair wonders if we have other QoS restrictions in general .. 
P7: 
· This is already agreed in the WID. Neul does not think so, this would lead to complex specifications. Ericsson, Nokia, Docomo, ALU, Sony and LG support this proposal . Huawei think we can wait and decide when we know more. TIM also think that this can be addressed later. 
· See discussion on R2-154722. 
· The differentiation of coverage level is beneficial and will be supported; details might need RAN1/4 input.
· RAN2 assumes that GBR (QoS) is not supported.
R2-154514
NB-IOT - Architecture Overview
Neul
discussion
· Sony wonders why CSG/heNB should not be supported. 

· DT thinks that NB-CIOT do not need to support CSG in order to support HeNB. For future compatibility there should be a general method to prevent UEs from selecting particular cells, e.g. broadcast bit .. 
· On MBMS, DT supports to not have it, but indicates that there may be a viable use case for multicast for software update. Ericsson agree that there is interest for this. 
· Huawei confirms that in GERAN due to lack of time, it was assumed to not support multicast etc in the current release. 

· DT want to have the option to support 3GPP network positioning.VDF think we should be careful about the amount of work. 
We assume we will not support
· CSG
· Relaying
· Dual connectivity
· MBMS
· Real time services
· in-device coexistence;
· RAN assisted WLAN interworking
· Support for ProSe Direct Communication and Direct Discovery;
· Minimization of Drive Tests (MDT).
· no support for CS services and CS fallback;

R2-154504
NB-IOT - Overview on Reusing of LTE L2/L3
Huawei, Hisilicon, Neul
discussion
· Suggest to discuss UP parts only on Thursday. 
· Most parts are covered already. 
· Huawei proposes to discuss the “reuse” marked proposals. Intel thinks that for security we should wait for SA3, and for transfer of NAS messages we should wait for SA2. 
· DT think that we should be open to not have AS security. 
· Docomo think that previous agreements are sufficient at the high level. 
· Huawei think we need to work on the detailed level. 
· Noted
R2-154587
Impact due to Gb / S1-Lite Interface choice 
Sony
discussion
Moved here from 7.6.2
· Vodafone thinks that SA2 should be able to decide and that the main concern should be battery consumption. ZTE thinks it is likely that SA2 will decide to support both main proposals. QC and Intel think we should just wait. QC points out that SA2 looks at the whole system in this and this may be the cause for confusion. 
· The chair thinks that RAN2 can live with whatever decision SA2 takes, although SA2 should not attempt to decide on RACH details. ZTE is worried about supporting several solutions. 
· We will leave the decision to SA2. No guidance. 
Stage-3 Specifications
R2-154722
Draft Idle Mode specification review for NB-IoT
Deutsche Telekom AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated 
discussion
· DT explains that the purpose of the document is to discuss how to write stage-3 specifications. 
· Docomo thinks that the removals are related to UE capabilities and a new TS is not needed. 

· ZTE think we should stick to current specifications. Ericsson agrees. 
· Sony are concerned that maintenance will be a lot of work if we have different TSes. 

· DT point out that for LTE we copy-pasted a lot from UMTS which was very fast. DT are concerned that creation of Joint TSes will be problematic. NB-IOT is not the same RAT as LTE. 
· LG think that if NB-IOT is a different RAT to LTE it might be put into a different specification. RAT is referred to in many specifications. Huawei think that different RATs have fundamental differences in the physical layer. 

· QC think we need to raise this to the plenary. DT agrees
· From WID point of view we have no clear decision which direction to go.
· The chair thinks we cannot make further decisions now if to reuse LTE TSes or make new ones, can revisit when we have a clearer view. 
·  Noted
Performance evaluation
R2-154449
Update of battery life evaluation for light S1 architecture
ZTE Corporation
discussion
· The update is the inclusion of the S1 based interface.
· Conclusion of the paper is that S1-based solution (based on cached UE ctxt) also fulfils the requirements. 
· QC think that L1 need to be settled in order to determine battery consumption. ZTE clarifies that L1 assumptions is as discussed in current R1 meeting. 
· Noted
R2-154452
Exception report latency evaluation for light S1 architecture
ZTE Corporation
discussion
· The update is the inclusion of the S1 based interface.

· Conclusion of the paper is that S1-based solution (based on cached UE ctxt) also fulfils the requirements. 

· Noted
Withdrawn:
R2-154856
NB-IoT - UE considerations
QUALCOMM CDMA Technologies
discussion
7.16.2
Control Plane

7.16.2.1
System Information

System information contents and principles may be built on eMTC. However for CIOT the bandwidth will be even lower and there might be system configuration parameter differences due to different PHY layer.
Guidelines, MIB, SIB Contents, SI Scheduling Repetitions, SI Update, Value Tag Mechanism, L1 dependencies, Optimizations
R2-154854
System Information for NB-IOT
QUALCOMM CDMA Technologies
report
· Docomo wonders why we need to restrict the use cases for operators. What functionality to use is anyway up to operators. DT thinks there are substantial differences between eMTC and NB-IOT. QC thinks that we need to reduce optionality. QC think that the limitations of the NB-IOT PHY limits the usefulness of NB-IOT devices. VDF and DT thinks we should have a lean design. Nokia agrees that we need to limit the SI, but think we should continue with specific proposals. 
· Docomo wonders how much cost is reduced by supporting optional features (if those are not used). QC thinks that functionality and testing is also a cost. 
· Sierra Wireless would like to keep this open. 
· QC explains that to get good battery performance we need to reduce/restrict UE wake up time. 
· We assume that RAN2 work with RAN1 regarding lower layer aspects of system information, including SI TBS. 
· We assume that RAN2 wait for further input from RAN1 regarding physical layer cell parameters. 
· RAN2 should allow for extension of system information messages for NB-IOT in future releases.  
R2-154867
System information design for NB-IoT
NTT DOCOMO, INC.
discussion
P2.1

· QC would not like to preclude fixed SIB sizes right now. Intel proposes to agree that we at least support concatenation. Docomo would not like to fix the SIB size as there may be dependency etc to coverage. Ericsson do not see the gain of fixing the SIB size. DT think we should do a clean design for NB-IOTand then later discuss if to eMTC should make alignment with NB-IOT. Huawei agrees. 
· Huawei think we cannot make any agreement without first evaluating performance. 

· Docomo think that eMTC and NB-IOT has the same objectives and it would in any case make sense to align. NEC agrees. 
· Intel thinks we may need to go through all SI IEs and fields. 
· Ericsson thinks we could work on the scheduling. LG agrees.
· Docomo thinks that the same (exact same) SI can be delivered to NB-IOT UEs and to eMTC UEs. TIM wonders if NB-IOT and eMTC will have the same PHY. Docomo assumes that PHY is the same. Intel thinks this need to be discussed in RAN1 first. 
· LTE, including eMTC, is used as a starting point for the analysis, for SI. Enhancements will be considered.  
R2-154170
NB-IOT System Information
Ericsson
discussion
P1

· Intel wonders if the MIB may be larger. ZTE points out that any bits in MIB are very expensive, and we need to make analysis first. LG agrees. QC point out that we need more info on the size. 
· Sierra wireless point out that the value tag may mean different things. 
· Neul point out that this has been evaluated in GERAN, and the battery life requirements may not be fulfilled without this. 
P2
· Huawei: SIB14 FFS as we haven’t decided on Access Control mechanism. 
· Intel thinks we need to discuss SIB16 separately. 

· LG thinks we don’t need this agreement. 
P4 

· Intel points out that the combining across SI window was due to acquisition time performance. It is not obvious that we need to do parallel combining for NB-IOT. 
· Neul thinks that there is no requirements on the time. 

· Ericsson explains that the purpose is to faster acquisition time for UEs in good coverage.
· ZTE thinks it is not clear whether this is good. 

· Chair believes the essence of this proposal is that reception of multiple SI messages is done in parallel. 
· FFS whether SI messages can be combined across multiple SI windows. 

P5

· VDF thinks we should not have non-essential SIBs, DT agrees. 

· Seems not agreeable. 

P6

· VDF agrees we need to make some change. DT think is can be fixed. 
· Ericsson assumes there is a default value and a configurable option. Benefit is that this can be changed if the operator chooses to make a lot of SI updates. 
· ZTE thinks that a guideline from operators is needed. 
· VDF thinks that SI doesn’t change often except for ACB. 
· RAN2 should revisit the content of MIB due to the nature of NB-IOT physical layer 
· We assume that we place the SystemInformationValueTag in NB-IOT MIB to enable fast detection of system information change. This can be revisited. 
· We will need to change the SI / value tag validity time. Exact value FFS but might be in the order of 24h. 
R2-154515
NB-IOT - Broadcast of System Information
Neul
discussion
R2-154388
System information impacts due to introduction of NB-IOT feature
Intel Corporation
discussion
R2-154528
Discussion on System Information Design
Samsung Electronics Co., Ltd
discussion
Above 3 Tdocs not treated
· Email discussion, SI contents, all relevant SI, excluding parameters that are unknown due to undecided functionality (Intel)
· Email discussion, SI scheduling, identify and analyse the options (Ericsson)
7.16.2.2
Paging

Paging principles, Idle mode DRX, determination of paging occasion, other. 
Reuse of eMTC and eDRX, Coverage level specific paging, Change of Coverage level, L1 dependencies, Multi-Narrowband, PSM, Further Optimization
R2-154505
NB-IOT - Paging Optimization and Enhancement
Huawei, Hisilicon
discussion
P1

· QC thinks we need more analysis on the breaking point where PSM vs DRX is more efficient. 
· Intel think we can reuse eDRX range up to 40 minutes as a baseline assumption. DT think we should have at least a couple of hours, and also discuss the lower bound, which should be lower than one second. 
· Docomo wonders how the periodic TAU would be set. DT think this should be set in the same range as DRX, and should be possible to set it in the order of 24h. Vodafone think this doesn’t need to be related. 

· Probably MO delay and MT delay should be comparable. 
· Ericsson points out that the lower bound of the paging cycle is dependent on the time needed for repetitions. 

· Ericsson wonders if eDRX is prepared for longer cycles. Intel confirms that SFN extension allows up to 2.9h DRX cycle. 
P2

· Nokia wonders if the paging then UE specific. Network will do different level of repetition for different coverage levels. 
· Intel support this proposal. ZTE support. 
· Vodafone points out that paging in general is expensive and that repetition can be very expensive. 
P3

· Nokia wonders what happens at mobility. Chair think this depends on the definition of coverage level. Intel think we could have different behaviour for mobile devices. 
· Huawei thinks that each change doesn’t need to be indicated to the network. 
· Asus think we should make assumptions on mobility. Huawei indicates that for enhanced coverage only low mobility is supported. 
· Idle mode DRX cycles up to around 3 hours should be possible to support. The exact cycle length will depend on the physical layer design.
· Idle mode DRX cycles down to around one second should be supported. The exact cycle length will depend on the physical layer design. May be revisited due to impacts of repetitions. May be dependent on coverage level.  
· We assume that we support different paging transmission repetitions for different coverage level.

· Email discussion to next meeting to indentify and analyse the options for handling change of coverage levels (Huawei)
R2-154877
Paging in NB-IOT
LG Electronics Inc.
discussion late

P2
· Qualcomm wonders if there are more parameters. QC also point out that we may have two levels of repetitions, CN repetition. 
· Ericsson agrees with the direction. 
· On paging repetitions, Intel think we should have the same principles for NB-IOT and eMTC/eDRX. Huawei wonders what are the principles, we should be more specific. Chair think this applies to CN initiated paging. ZTE think this should be about RAN repetition. MTK think we need to tell RAN1 what we need wrt L1 robustness. 
· NB-IoT UE determines the paging occasions to monitor paging message by using UE ID and Frame Number. FFS if we also need other parameter(s). 
· On paging repetitions in long DRX cycles, invite for papers for next meeting. 
P6
· Nokia wonders if we can really agree because we don’t know how the eNB can know the coverage level. In the GERAN TR it is assumed that coverage class is reported in the RACH. Nokia think that this is different to assumptions for eMTC. 
· RAN2 assumes that the CN node can provide information on the coverage level of the UE, the paging attempt number, and the last known Cell ID, to RAN node in NB-IoT. 
· RAN2 assumes that eNB forwards the coverage level to the MME. It is FFS how the eNB can know the UE coverage level. 
R2-154478
NB-IOT Paging and DRX
Ericsson
discussion
· Ericsson indicates that all except proposal 1 has been already been treated. 
· Nokia think we could treat connected mode DRX. Chair would prefer to treat it in another context. 

P1: 

· Chair wonders if this is not RAN1 responsibility. Ericsson think we could treat P1. 
· LG support this proposal. 

· Intel think we should wait for L1 progress. Mediatek agrees. 
· Cannot agree now. We need more L1 progress. 
· Ericsson proposes to send an LS to RAN1. We don’t do that now. 
· Noted
R2-154424
Paging for NB-IoT
MediaTek Inc.
discussion
P1/P2
· We need to work with RAN1 to have reasonable TB size. We can probably not ask RAN1 for something specific for the moment. We should work further on what would be reasonable for RAN2. Companies can input in RAN1. 
· Intel thinks that P2 could be a direction for more details discussions at next meeting. 
P3

· QC think we should avoid reading multiple SIBs. 

· Intel think we cannot agree on this without further analysis. 

· Mtk confirms that the thinking stems from H-SFN solution for LTE. 

· LG think we don’t need multi-levels. 

· Vodafone think we can revisit this when we have progressed further. 

P4

· Mtk explains that the purpose is that UE shall not loose paging messages when moving between cells, and that this is from eDRX. 
· Huawei explains that this has been discussed also in GERAN and the assumption is to have synchronization between eNBs on 4s level
· Ericsson think we need better understanding. 

· DT wonders where this will be defined. This need to be clear. Vodafone think this could be phrased as a likliehood-to-miss-a-page requirement. 
P7
· Gemalto wonders if this is a R2 issue. Mtk agrees that this is also a CN issue. Vodafone thinks R2 can work on this. Paging capacity is likely to be bad. A simple solution could be copy pasted from GSM to queue paging requests to be transmitted later in case of blocking. 
· QC points out that paging need to be balanced with other channels. 

· Course paging occasion alignment for a UE between eNBs is beneficial when using long DRX cycles for NB-IoT.
R2-154389
Paging impacts due to introduction of NB-IOT feature
Intel Corporation
discussion
· P8 has not been treated yet and could be discussed
· Ericsson think we discussed a similar proposal. 

· We could think about whether to load share in specific ways when supporting multiple carriers. 

· Noted
R2-154853
Paging principles for NB-IOT
QUALCOMM CDMA Technologies
discussion
· SI update indication by paging could be discussed, especially for short DRX cycles. QC think the UE could avoid reading the MIB. Vodafone think that we may have another value tag in MIB. Need to be discussed in context of SI update in general. Papers invited for SI update for next meeting, 
· DT do not see a big motivation for this proposal.

P3
· Qualcomm thinks that paging can be local, in a single cell. MTK wonders how the network can know that a UE is stationary. QC think this could be a capability indication. DT points out that also stationary UEs may change cell. Last known cell can be used in paging strategy. Intel hope to discuss this in email discussion. Gemalto think that the knowledge that a UE is in general useful.
· We wait for more specific proposals. 
· Noted
R2-154454
Discussion on paging procedure for NB-IoT
ZTE Corporation
discussion
· Everything has been covered

· Noted. 
R2-154507
NB-IOT - Design of Message Reading Indicator
Huawei, Hisilicon
discussion
· LG wonders how much energy can be saved. Huawei don’t have a number but think that for UEs in bad coverage there will b e significant benefits. 
· ZTE thinks that this indicator is a fixed overhead. Huawei confirms but think that this IE is small. ZTE think that this proposal involves MIB reading every time, which might sometimes be avoided otherwise. Mediatek also have some doubts whether this proposal will bring gain. 
· Nokia wonders what is the expected R2 impact. Huawei think that the paging procedure is different. 
· Samsung think that reading the message indicator is a burden. Huawei anyway think that MIB is read at paging. 

· Intel think this need to be discussed with RAN1 as optimizations are also discussed there. Ericsson agrees. 

· Interdigital wonders what happens if the UE changes cell. Huawei think that the indicator works the same way in all cells. 
· Discussion on UE power consumption at “false paging” can continue. 

· Noted
R2-154529
Discussion on Paging Mechanism
Samsung Electronics Co., Ltd
discussion
· Focus on false paging. 

· Samsung think that we need more analysis in order to make decisions. 
· Huawei wonders if the problem or solution needs more analysis. Samsung simulations show that with long eDRX the problem is not so severe.  

· Noted
Withdrawn:

R2-154506
NB-IOT - Discussion on Paging Occasion
Huawei, Hisilicon
discussion
7.16.2.3
Other

What parts of RRC are applicable, need modification etc? Reduction of RRC signaling that is Not directly related to SA2 work on signaling reduction at small data transmission (which will be treated later, when SA2 have taken decisions).
RRC included and excluded functionality, Idle Mode included and excluded functionality, Mobility, Network Sharing, Cell Barring, Access Control / restrictions
R2-154390
RRC impacts due to introduction of NB-IOT feature
Intel Corporation
discussion
P1

· Chair think that this state machine is a simplified one
· ZTE thinks that this means that we don’t have RRC reestablishment. Ericsson thinks we should keep the possibility to have RRC re-establishment. Nokia also think reestablishment can be useful. 
· Huawei think this simplified version can be used. LG supports this. DT also support this. QC supports this. 
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· LTE RRC state machine as above is utilized as a baseline for NB-IOT feature. FFS if RRC connection re-establishment is needed. 
R2-154516
NB-IOT - RRC Layer Overview
Neul
discussion
· Noted
R2-154801
Control Plane Aspects of NB-IOT
Qualcomm Incorporated
discussion
· Noted
R2-154774
Applicability of RRC for NB-IoT
Alcatel-Lucent
discussion

RRC connection reconfiguration
· Neul explains that this is assumed to be only used for the initial configuration. 
· Neul explains that the RRC connection is assumed to be very short-lived.
RRC connection reconfiguration in other cases than the initial configuration
· Nokia thinks that there is no additional pain to support reconfiguration if we support initial configuration. Ericsson agrees with Nokia. Neul wonders what to reconfigure. QC do not see a need for reconfiguration. ZTE agrees that for very short lives connections we don’t need RRC connection reconfiguration. 
· Vodafone thinks that there is complexity in reconfiguration, e.g. start stop. ALU points out that there is no start/stop time complexity in LTE. ALU points out that this is dependent on SA2 decision as they may decide to have very long lived RRC connection. 
· LG think we could optimize further to have static stored or specified configurations.  DT supports this. 
· Sony thinks that reconfiguration could be useful and that a bigger complexity could be not supporting assured message delivery. 

· Interdigital point out that physical layer parameters may be different in different operation modes (in band, guard band, StA). 
RRC connection reestablishment 

· See above discussion. 

Counter Check 

· DT think that counter check is only for DRB. IF SA2 selects control plane solution, counter check is anyway not applicable. 
· Ericsson think we should ask SA3 if we need this. Vodafone agrees. 
· RAN2 assumes counter check is not needed. Will ask SA3 for verification. 

· 

· 
RRC connection release

· Proposal to have two simplifications, a) remove the possibility for parameters, b) introduce a timer triggered RRC connection release in addition to explicit RRC connection release message.
a)

-  
DT want to keep redirection.  

- 
to be discussed in the context of mobility. 

b)

· DT is concerned about desynchronization of states. 
· Vodafone and LG support the proposal. 

· Nokia wonders when the timer would start. Can it be ensured that the timer starts at the time in the UE and in the network, e.g. in bad coverage. 
· Docomo have concerns on complexity and thinks that having two options is not a good way for low cost UEs. 
· Can be discussed further. 
MFBI

· RAN2 cannot decide. There could be a need. Could input to R4. 

Stage-3
· QC think we need to go further than the present document to really see where to go. Vodafone think we could make two alternative CRs and compare. ALU think the main factor is how similar or different to LTE the common sections would be (common for both LTE and NB-LTE). DT wonder how to handle timers and constants if we integrate. 
· Encourage WI rapporteurs to input material so that RAN2 can develop an opinion for next meeting. Input should be based on the upcoming SA2 decisions. 
LS to SA3 (cc SA2): Draft LS on Security aspects of NB-IOT in R2-154931 (DT)
· Ask if Counter Check is needed.  
R2-154931
LS on Security aspects of NB-IOT (to: SA3; cc: SA2; contact: Deutsche Telekom AG)
Deutsche Telekom AG
LS out
· Postpone

R2-154878
RRC Connection Control in NB-IOT
LG Electronics Inc.
discussion Late
· Not treated
R2-154720
Principles for NB-IoT: GERAN agreed Operator requirements on network sharing, cell barring and access control 
Deutsche Telekom AG
discussion
Moved here from 7.6.1
· DT indicates that the intention is not to specify Stage-3 IEs. 
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· Ericsson wonders if we can use the current barring to keep legacy UEs out and define new behaviour for new UEs. DT think this is not clean design. 
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· LG wonders if Access Control need to be verified by SA1. 
· Postponed: In order to allow a future specific usage of cells, a “cell reserved for future use” should be supported by the NB-IoT system with the default that UE do not select or reselect such as cell.
· The “MOCN” concept of LTE should be supported in NB-IoT by allowing transmission of more than one PLMN Id on the BCCH. Also “GWCN” shall be supported for NB-IoT system.

· Network sharing support is mandatory for NB-IoT UEs.
· The multiple PLMN list on the BCCH should use a compact coding as in LTE allowing a significant reduction of bits required to transmit the required PLMN id information.
· The selected PLMN by the UE is reported by using a “pointer” to the transmission order on the BCCH, as in LTE.

· The cell baring concept of LTE should be supported.

· The “cell reserved for operator use” concept of LTE should be supported.
· The Access Control concept of NB-IoT should be based on the availability of Access Classes in the SIM/UICC like in GSM/UMTS/LTE.
R2-154517
NB-IOT - Idle Mode Procedure Overview
Neul
discussion
Priority based reselection

· DT is fine to remove it, if we can keep redirection. Ericsson agrees but sees an alternative that we can relax the measurement requirements. 
· Sony thinks that priority base reselection consumes less power. Neul does not agree. 

· QC thinks that in case we don’t want the UE to measure often and QC does not see the need for priority based reselection. 
· Not ready for decision at this meeting. 
· Invite for papers to identify scenarios (e.g. stationary deep indoor, mobile tracking sparse update, mobile tracking frequent update, inter-operator inter-frequency), what we want to achieve with idle mode mobility and possible solutions. 
· “Inter-frequency” denotes a scenario where we have more than one cell on different 180 kHz NB carrier, regardless other character of the deployment. FFS if this definition need to be updated if RAN1 introduces frequency hopping etc.
· RAN2 assume that there is no need to support limited service state or emergency call. 
· We will not support speed dependent scaling of mobility parameters or mobility history. 
R2-154530
Cell Selection and Reselection for NB-IOT
Samsung Electronics Co., Ltd
discussion
· Already covered

· Noted
R2-154508
NB-IOT - Cell Selection/Reselection and Measurement
Huawei, Hisilicon
discussion

P5: we don’t support UE specific cell reselection configuration parameters.
· DT think we should keep dedicated priorites IF we decide to keep priority base reselction. 
· Ericsson wonders what is the motivation. Neul think that this is about complexity and signalling. 
· QC would like to work bottom up with a fuller understanding. 

· We postpone this discussion to next meeting. 

· Noted

R2-154477
NB-IOT Mobility and measurements
Ericsson
discussion
· Already covered

· An important point is that UEs in enhanced coverage should try to get back to normal coverage. 
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· Huawei think that it is difficult to know the coverage class before reselection. Intel understands that the intention is that the UE shall use cells where it can operate in normal coverage rather than cells where UE uses enhanced coverage. 
· A NB-IOT device should try to select/re-select a frequency in which it can operate in normal coverage, compared to a frequency where it has to use coverage enhancements.
· Intention seems to be ok, but need to be put into context of the selected mobility mechanisms. 
· Noted
7.16.3
User Plane

7.16.3.1
Random Access

Specification of the RACH procedure.
Use cases for RACH, RACH with or without preamble
R2-154540
Random Access procedure for Narrowband IOT
ASUSTEK COMPUTER (SHANGHAI)
discussion
· Mediatek points out that we discussed coverage level yesterday. 
· Intel would prefer to capture which cases are not applicable compared to LTE. 

· LG think that UE may be in Idle when data arrives. 

· DT think we might support positioning. 
· Samsung and LG proposes to not discuss this now. 

· Noted 
R2-154855
Random Access for NB-IOT
QUALCOMM CDMA Technologies
discussion
· DT think that contention free access maybe comes with additional overhead, but anyway see a need for two types of contentions based RACH, with different contention level. 
· Ericsson points out that contention free RACH is also used for DL data arrival. LG think that this is related to the need for UL TA. 
· Huawei also think there may be a need for contention free RACH. We should not exclude this now. 
· Vodafone points out that contention free RACH is just an optimization and that contention based RACH can be used for everything. Samsung think that contention free RACH is not needed. 
· Contention-based random access should be supported for NB-IOT. 
R2-154531
Discussion on Random Access Procedure
Samsung Electronics Co., Ltd
discussion

· Samsung explains that more flexibility may be needed in addition to power ramping. LG think we should wait for eMTC. 
· Gemalto wonders if the starting point of power ramping depends on coverage level. Samsungs intention is to discuss which kind of ramping is better. 

· QC thinks that we should not ramp power, because it may be wasteful, at most one RACH power per coverage level. Vodafone agrees. 

· RACH power or resource / repetition ramping is FFS but is currently discussed in RAN1. 
· We assume that RACH configuration may be different per coverage level. 

R2-154092
NB-IOT Random Access
Ericsson
discussion
· LG asks what is the difference to LTE RACH. Ericsson point out tha the L1 may be different. 
· Noted
R2-154509
NB-IOT - Random Access Process
Huawei, Hisilicon
discussion
· LG wonders which channel is used for Random Access Request. Huawei responds that PUSCH-similar resources allocated specifically for RACH can be used
· ZTE wonders if the purpose is still to use a 4 step procedure. Huawei confirms. 

· Ericsson wonders what is the non-contention based procedure. Huawei explains that there may be collisions but no contention. 
· QC wonders if the non-contention procedure assumes CRNTI and how much it would be used. Huawei confirms that it assumes the CRNTI and think this can be used for UL data arrival, coverage class change, Recovery from RLF. QC doubts that this would be useful as the connection may be very short. Vodafone think this depends on SA2. 
· Samsung think the performance will depend on the collision/contention level, and that preamble RACH may perform better in high collision/contention. Huawei points out that performance has been evaluated in GERAN and fullfills the requirements. 
· Noted
R2-154462
Random Access Procedure for NB-IoT
MediaTek Inc.
discussion
· Already covered

DISCUSSION

· Vodafone points out that collision probability depends on amount of resources allocated
· Sony wonders if there is power ramping etc for message RACH. Huawei confirms that there need to be something equivalent. Sony think that retransmissions are expensive
· ZTE points out that simulations have been provided showing that preamble RACH fullfils the requirements. ZTE think that what we have today works and that we should close the discussion. 
· Huawei thinks that the preamble consumes a lot of resources. 

· LG wonders what is the problem with current LTE RACH? Huawei think the message RACH is more battery efficient. LG think that contention based PUSCH is inefficient due to the low efficiency at collision. 
· RAN2 will wait for RAN1 with respect to message RACH vs. preamble RACH
7.16.3.2
Other 

Do we need RLC AM? PDCP, can it be used as is? Segmentation, concatenation etc – can we reuse the current principles. DRX mechanisms. BSR – support for UL scheduling etc

RLC inclusions exclusions, PDCP inclusions exclusions, MAC inclusions exclusions, HARQ, RLC AM, Header compression, DRX
R2-154453
Discussion on LTE UP protocol for NB-IoT
ZTE Corporation
discussion
· Vodafone thinks that the size of around 2000 Bytes is a file size and that NAS has requirements for 8000 Bytes. This would assume TCP/IP. 
· Ericsson thinks that 1500 Bytes is a natural MTU for PDCP. 
· DT thinks that the main impact is on UE memory. 

· Cisco thinks that we cannot make assumptions now as we need to support non-IP data. 
· LG points out that current max PDCP SDU size is 8188 bytes.
· FFS whether we need to change, what max SDU size to assume for L2. This may have impact on RLC SN number size. 
· Vodafone thinks Integrity protection for data may be required for IOT. This would be a new requirement if applied to DRB.
· Vodafone thinks that PDCP header size should be max 1 octet and it would be good to have some spare bits .. 

· Docomo think we might need RLC AM. Qualcomm agrees that this is premature. 
· The proposal “UM mode with SN=5 bits or SN=10 bits are supported for UM mode” was based on traffic calculations in the first chapter. LG think that the calculation is incorrect. 

· LG think that connected mode DRX is not needed as the awake time is anyway short. 

· Qualcomm wonders what cycles we need to support? 

· DT wonders why SPS is not needed? A long cycle SPS would be beneficial. Samsung agrees. 
· Whether RLC AM is required for DRBs is FFS.
· RAN2 assume that the PDCP SN size is 7 bits (or less). 
The lists below are not intended to preclude optimizations. 
PDCP

Assume that we need to support
· transfer of data (user plane or control plane)
· header compression and decompression of IP data flows using the ROHC protocol (Dep on SA2)

· Ciphering and Integrity Protection (Dep on SA3/SA2)

· Ciphering and deciphering (Dep on SA3/SA2)
Assume that we may need to support

· Timer-based SDU discard in uplink
Assume that we don’t need to support
· In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM (Dep on if we have RRC reestablishment and RLC-AM). 
· Duplicate detection and duplicate discarding of lower layer SDUs at PDCP re-establishment procedure for RLC AM (Dep on if we have RRC reestablishment and RLC-AM).
· Retransmission of PDCP SDUs at handover for RLC AM
· for split bearers, routing and reordering

· PDCP status report

RLC

Assume that we need to support


· Transfer of upper layer PDUs

· Concatenation, segmentation and reassembly of RLC SDUs
Assume that we do not need to support

· Reordering of RLC data PDUs (Dep on HARQ)
· Duplicate detection (Dep on HARQ)

· RLC re-establishment (FFS)
MAC

Assume that we need to support
· RACH procedure

· Mapping between logical channels and transport channels (FFS)
· Multiplexing/De-multiplexing

· Scheduling 

· Priority handling between logical channels of one UE (FFS the extent of this)
· Discontinuous Reception (DRX) (FFS to what extent)
· BSR report

· DL HARQ 

· UL HARQ
Assume that we do NOT need to support
· MBMS service 

· Semi-Persistent Scheduling (the current SPS)
· Dedicated Scheduling request

· Activation / deactivation
R2-154169
NB-IOT User plane
Ericsson
discussion
· We assume we need SRB1
· We assume we need SRB0. Dep on modelling we may revisit, we need a request with signalling information in any case. 
· We support 1 HARQ process for dedicated transmissions (1 for UL and 1 for DL). 
R2-154391
User plane impacts due to introduction of NB-IOT feature
Intel Corporation
discussion
· Everything covered

· Noted
R2-154510
NB-IOT - RLC Layer Functions
Huawei, Hisilicon
discussion
· Everything covered

· Noted
R2-154511
NB-IOT - PDCP Layer Functions
Huawei, Hisilicon
discussion
· According to already taken decisions, Any procedures related to the following is assumed not supported
· Sidelink
· Dual connectivity
· Noted
R2-154518
NB-IOT - MAC Layer Overview
Neul
discussion

· Already covered
· Noted

R2-154519
NB-IOT - HARQ Overview
Neul
discussion

· Ericsson think we may need to discuss whether we support adaptive or non-adaptive HARQ. Neul assumes only adaptive HARQ. Ericsson agrees. For eMTC this is not settled yet. LG think we should follow the decision made for eMTC. 
· We don’t decide now, but may likely follow the decision for eMTC. 

· Noted
R2-154866
L2 protocol analysis for NB-IoT
NTT DOCOMO, INC.
discussion

· Already covered

· Noted

R2-154802
User plane aspects of NB-IOT
Qualcomm Incorporated
discussion
· Already covered

· Noted
R2-154797
Considerations on User Plane functions for NB-IOT
LG Electronics Inc.
discussion

· Already covered

· Noted
R2-154520
NB-IOT - DRX in RRC_CONNECTED Mode
Neul
discussion

· Neul explains that one target is to reduce the signalling and reduce the time the UE is awake. 
· LG think that the current DRX is highly optimized and see no need for a new mechanism. NEC agrees and wonders what is the problem with the current mechanism.

· Neul do not think this is a new mechanism. 
· Intel think the current DRX is efficient but could consider to have a more fixed configuration if we need to reduce signalling. 
· Nokia think that the connection anyway needs to be configured. Docomo agrees. 
P5
· Ericsson thinks that DRX start offset is beneficial. Ericsson do not see benefits in not supporting inactv timer or having fixed on duration timer. 

· Neul explains that UE wake up will not coincide for many UEs. 
· Significant support to reuse the current LTE DRX as specified in 36.321. This does not preclude signalling optimization. 
· RAN2 assumes that there is only need for one DRX cycle, “long DRX”.
R2-154532
Design Considerations on User Plane
Samsung Electronics Co., Ltd
discussion
· postpone
R2-154513
NB-IOT - Coverage Class Decision and Adaptation
Huawei, Hisilicon
discussion
· covered by email discussion

· noted
R2-154512
NB-IOT - Scheduling Design
Huawei, Hisilicon
discussion
· Only RAN1 aspects
· noted[image: image2.jpg]Y
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