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1
Introduction
NB-IoT agreements reached so far are analysed from the 36.304 - UE procedures in idle mode specification point of view in this contribution. Running 36.304 CR is prepared according to the outcome of the analysis. 
2
Analysis of the agreements 
2.1
Agreements from 3GPP TSG RAN WG2 #91bis meeting in Malmö
The following agreements were reached and captured in the chairman minutes [1] 

· 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. [No 36.304 impact identified]
We will support 

· Network sharing, up to 6 PLMNs  
[No 36.304 impact identified]
· Access control (per PLMN) 

[No 36.304 impact identified]
· We will aim to have only one mechanism for Access Control. Details FFS. 
[No 36.304 impact identified] 
· In access, we discriminate between 2 cases, to support discrimination between normal reporting and exception reports. 

[No 36.304 impact identified]
· Intra-frequency and Inter-frequency cell-reselection. Details FFS.  
[No 36.304 impact identified], there may be impact depending on the details 
· Power Saving Mode (as per Release 12)
[No 36.304 impact identified]

· Idle mode DRX with DRX cycle values in the “normal” range and in eDRX range  
[No 36.304 impact identified], impact if new DRX ranges need to be defined
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). 
[Inter-RAT cell-reselection part can be captured in 36.304]
· Public warning function, CMAS, ETWS, PWS. 
[Can be captured in 36.304]

· Network controlled handover. We will not have measurement reporting either, but can be discussed based on contributions.  
[No 36.304 impact identified]
· We confirm that functionality of cell barring and cell reservation is supported for NB-IOT. [No need to capture, because already existing functionality in 36.304]
· NB-IOT devices only support at most 1 DRB.  
[No 36.304 impact identified]
· There is no motivation to support SRB2. Details are left for stage-3 phase. 
[No 36.304 impact identified]
· The differentiation of coverage level is beneficial and will be supported; details might need RAN1/4 input.
[Need to wait further details from RAN1]
· RAN2 assumes that GBR (QoS) is not supported.

[No 36.304 impact identified]
We assume we will not support [Can be captured in 36.306]
· CSG [Can be captured in 36.304]
· Relaying [No 36.304 impact identified]
· Dual connectivity [No 36.304 impact identified]
· MBMS [Can be captured in 36.304]
· Real time services [No 36.304 impact identified]
· in-device coexistence [No 36.304 impact identified]
· RAN assisted WLAN interworking [Can be captured in 36.304]
· Support for ProSe Direct Communication and Direct Discovery [Can be captured in 36.304]
· Minimization of Drive Tests (MDT) [Can be captured in 36.304]
· no support for CS services and CS fallback [No 36.304 impact identified]
· We assume that RAN2 work with RAN1 regarding lower layer aspects of system information, including SI TBS. [No 36.304 impact identified]
· We assume that RAN2 wait for further input from RAN1 regarding physical layer cell parameters. [No 36.304 impact identified]
· RAN2 should allow for extension of system information messages for NB-IOT in future releases.  [No 36.304 impact identified]
· LTE, including eMTC, is used as a starting point for the analysis, for SI. Enhancements will be considered.  [No 36.304 impact identified]
· RAN2 should revisit the content of MIB due to the nature of NB-IOT physical layer [No 36.304 impact identified]
· We assume that we place the SystemInformationValueTag in NB-IOT MIB to enable fast detection of system information change. This can be revisited. [No 36.304 impact identified]
· We will need to change the SI / value tag validity time. Exact value FFS but might be in the order of 24h. [No 36.304 impact identified]
Paging
· 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. [Need to wait further details from RAN1]
· 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.  [Need to wait further details from RAN1]
· We assume that we support different paging transmission repetitions for different coverage level. [Need to wait further details from RAN1]
· 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). [Need to wait further details]
· 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. [No 36.304 impact identified]
· RAN2 assumes that eNB forwards the coverage level to the MME. It is FFS how the eNB can know the UE coverage level. [No 36.304 impact identified]
· Course paging occasion alignment for a UE between eNBs is beneficial when using long DRX cycles for NB-IoT. [No 36.304 impact identified]
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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. [No 36.304 impact identified]
· RAN2 assumes counter check is not needed. Will ask SA3 for verification. [No 36.304 impact identified]
· 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. [No 36.304 impact identified]
· Network sharing support is mandatory for NB-IoT UEs. [Already existing functionality in  36.304]
· 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. [No 36.304 impact identified]
· The selected PLMN by the UE is reported by using a “pointer” to the transmission order on the BCCH, as in LTE. [No 36.304 impact identified]
· The cell baring concept of LTE should be supported. [Already existing functionality in  36.304]
· The “cell reserved for operator use” concept of LTE should be supported. [Already existing functionality in  36.304]
· 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. [No 36.304 impact identified]
·  “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. [No 36.304 impact identified]
· RAN2 assume that there is no need to support limited service state or emergency call. [Can be captured in 36.304] NB-IoT device never enters camped on any cell state as it will not “have” acceptable cells
· We will not support speed dependent scaling of mobility parameters or mobility history. [Can be captured in 36.304]
User Plane
Random Access

· Contention-based random access should be supported for NB-IOT. [No 36.304 impact identified]
· We assume that RACH configuration may be different per coverage level. [No 36.304 impact identified]
· RAN2 will wait for RAN1 with respect to message RACH vs. preamble RACH[No 36.304 impact identified]
· Whether RLC AM is required for DRBs is FFS. [No 36.304 impact identified]
· RAN2 assume that the PDCP SN size is 7 bits (or less). [No 36.304 impact identified]
PDCP

Assume that we need to support

· transfer of data (user plane or control plane) [No 36.304 impact identified]
· header compression and decompression of IP data flows using the ROHC protocol (Dep on SA2) [No 36.304 impact identified]
· Ciphering and Integrity Protection (Dep on SA3/SA2) [No 36.304 impact identified]
· Ciphering and deciphering (Dep on SA3/SA2) [No 36.304 impact identified]
Assume that we may need to support

· Timer-based SDU discard in uplink [No 36.304 impact identified]
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). [No 36.304 impact identified]
· 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). [No 36.304 impact identified]
· Retransmission of PDCP SDUs at handover for RLC AM [No 36.304 impact identified]
· for split bearers, routing and reordering [No 36.304 impact identified]
· PDCP status report [No 36.304 impact identified]
RLC

Assume that we need to support



· Transfer of upper layer PDUs [No 36.304 impact identified]
· Concatenation, segmentation and reassembly of RLC SDUs [No 36.304 impact identified]
Assume that we do not need to support


· Reordering of RLC data PDUs (Dep on HARQ) [No 36.304 impact identified]
· Duplicate detection (Dep on HARQ) [No 36.304 impact identified]
· RLC re-establishment (FFS) [No 36.304 impact identified]
MAC

Assume that we need to support
· RACH procedure [No 36.304 impact identified]
· Mapping between logical channels and transport channels (FFS) [No 36.304 impact identified]
· Multiplexing/De-multiplexing [No 36.304 impact identified]
· Scheduling [No 36.304 impact identified]
· Priority handling between logical channels of one UE (FFS the extent of this) [No 36.304 impact identified]
· Discontinuous Reception (DRX) (FFS to what extent) [No 36.304 impact identified]
· BSR report [No 36.304 impact identified]
· DL HARQ [No 36.304 impact identified]
· UL HARQ [No 36.304 impact identified]
Assume that we do NOT need to support [Can be captured in 36.306]
· MBMS service [Can be captured in 36.304]
· Semi-Persistent Scheduling (the current SPS) [Can be captured in 36.306]
· Dedicated Scheduling request [Can be captured in 36.306]
· Activation / deactivation [Can be captured in 36.306]
· We assume we need SRB1[No 36.304 impact identified]
· We assume we need SRB0. Dep on modelling we may revisit, we need a request with signalling information in any case. [No 36.304 impact identified]
· We support 1 HARQ process for dedicated transmissions (1 for UL and 1 for DL). [No 36.304 impact identified]
· Significant support to reuse the current LTE DRX as specified in 36.321. This does not preclude signalling optimization. [No 36.304 impact identified]
· RAN2 assumes that there is only need for one DRX cycle, “long DRX”. [No 36.304 impact identified]
2.2 Agreements from 3GPP TSG-RAN WG2#92 meeting in Anaheim
The following agreements were reached and captured in the chairman minutes [2]
· We aim to specify both solutions in Rel-13. This can be revisited at RP. [No 36.304 impact identified]
· Optional mandatory refers to the UE from RAN2 specifications point of view. [No 36.304 impact identified]
	Agreements 
1: 
RAN node can determine the UE’s coverage level from random access procedure. How this is done depends on RACH design of physical layer. [No 36.304 impact identified]
2: 
The original eMTC design, e.g. by using S1 Context Release message to indicate coverage level can be used as the baseline, at least for the UP solution.  [No 36.304 impact identified]
3: 
CN may include coverage enhancement (CE) level information, Global Cell Id and Paging Attempt Count IE in Paging message to indicate related information to RAN node. [No 36.304 impact identified]
4:    For UE in idle mode, UEs in general do not make specific access only to report coverage level change. [No 36.304 impact identified]



Control Plane
Radio Resource Control - RRC

Access Control 

· The access control mechanism for NB-IOT shall be able to discriminate between different roaming UEs, i.e. the same roaming differentiation as for EAB.  [No 36.304 impact identified]
· We need some priority discrimination[No 36.304 impact identified]
· We assume that the priority discrimination classes can be hard-coded in the specification, normal reporting, high-priority/alarm/exception report. This need to be provided by NAS. The final classes are FFS. [No 36.304 impact identified]
· We use barring bitmap[No 36.304 impact identified]
· We assume that NB-IOT doesn’t support SSAC and ACB-skip. [No 36.304 impact identified]
· The barring bitmap is transmitted separately from other system information and only when access control is enabled. [No 36.304 impact identified]
· It is FFS whether change of bitmap will trigger SI change indication. [No 36.304 impact identified]
· It is FFS how to spread the load after un-barring / barring change. [No 36.304 impact identified]
· The barring bitmap check is applicable to normal reports. [No 36.304 impact identified]
· A separate flag is broadcasted which indicates if exception reports are subject to barring bitmap check or not. [No 36.304 impact identified]
· It is FFS if we introduce a third class of priority in Access Control, but the use case need to be better clarified. [No 36.304 impact identified]
· FFS if Barring time is introduced. [No 36.304 impact identified]
Connected Mode Mobility

· RAN2 assumes that there is at least one RLF criterion[No 36.304 impact identified]
· It is FFS if NB-IOT device performs radio link monitoring on the DL to trigger RLF. [No 36.304 impact identified]
Signalling Enhancements TR 23.720

· For solution 2, a data radio bearer (DRB) is not used in NB-IOT. [No 36.304 impact identified]
· As a baseline agreement, At most one NAS signallig message or NAS message carrying small data can be piggybacked in RRCConnectionSetupComplete in the RRC connection establishment procedure for solution 2. [No 36.304 impact identified]
· A UL NAS signalling message or UL NAS message carrying small data can be transmitted by a UL RRC container message for solution 2. A DL NAS signaling or DL NAS small data can be transmitted by a DL RRC container message for solution 2. [No 36.304 impact identified]
· We assume that AS security is not needed for NB-IoT solution 2. This can be revisited if need for AS security is found. [No 36.304 impact identified]
· We assume that for solution 2, there is no need to differentiate between the different data types (i.e. IP, non-IP or SMS) in the AS level. For UP solution, PDCP header compression may be used for IP type traffic. [No 36.304 impact identified]
· We assume that for solution 18, a data radio bearer (DRB) is established in NB-IOT. [No 36.304 impact identified]
· To take as baseline assumption that LTE UE radio capabilities concept is also applicable for NB-IOT (i.e. UE can share UE radio capabilities upon network request); details FFS. [No 36.304 impact identified]
· There is an RRC establishment cause. [No 36.304 impact identified]
· We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data; FFS if different cause values should be used for CP and UP solution. [No 36.304 impact identified]
· The RRC Connection is established for small data transfer for solution 2. [No 36.304 impact identified]
· There will be a “wait time” in the RRC connection reject. [No 36.304 impact identified]
· We assume that RRC connection reconfiguration is not required for short RRC connections for the solution 2 when the connection is used for small data transfer. [No 36.304 impact identified]
· It is FFS if RRC connection reconfiguration is needed for solution 2.  [No 36.304 impact identified]
· It is FFS how RRC connection is released. [No 36.304 impact identified]
· DL information transfer and UL information transfer messages are supported to carry small data and carried over SRB1 in solution 2. [No 36.304 impact identified]
Data over NAS - solution 2

· RRC connection establishment cause can be used for differentiated handling, e.g. of data and signalling, in AS. It is FFS if anything else is needed. [No 36.304 impact identified]
AS context caching - solution 18
· Agree that the UE may retain the AS context in RRC_IDLE mode for UP solution. RAN2 assumes that this enhanced RRC_IDLE state is referred to as RRC_IDLE but this may be revisited. [No 36.304 impact identified unless new state is introduced]
· Introduce a RRC Connection Suspend procedure which is used at transition from RRC_CONNECTED to RRC_IDLE state and where the UE stores the AS context [No 36.304 impact identified]
· We assume that at suspend – resume, security is continued. It is FFS how this is done. [No 36.304 impact identified]
· Introduce a RRC connection resume procedure which is used at transition from RRC_IDLE to RRC_CONNECTED and where previously stored information in the UE as well as in the eNodeB is utilized to resume the RRC connection. [No 36.304 impact identified]
· The RRC suspend procedure and the RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. [No 36.304 impact identified]
· In the message to resume, the UE provides an Identifier to be used by the eNB to access the stored information required to resume the RRC Connection. Identifier FFS [No 36.304 impact identified]
· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. [No 36.304 impact identified]
· It is FFS if DRB can be multiplexed with connection resume request if the granted transport block size permits. [No 36.304 impact identified]
System Information
SI contents

	Agreements: 
The following SI fields are not supported based on RAN2#91bis agreements (i.e. option A): 

a. csg-Indication [Can be captured in 36.304]
p.
csg-Identity [Can be captured in 36.304]
q.
ims-EmergencySupport-r9 [Can be captured in 36.304]
r.
ac-BarringForEmergency [Can be captured in 36.304]
s.
ssac-BarringForMMTEL-Voice-r9 [No 36.304 impact identified]
t.
ssac-BarringForMMTEL-Video-r9 [No 36.304 impact identified]
u.
ac-BarringForCSFB-r10 [No 36.304 impact identified]
v.
ac-BarringSkipForMMTELVoice-r12 [No 36.304 impact identified]
w.
ac-BarringSkipForMMTELVideo-r12 [No 36.304 impact identified]
x.
speedStateReselectionPars [Can be captured in 36.304]
y.
mobilityStateParameters [Can be captured in 36.304]
z.
q-HystSF [Can be captured in 36.304]
aa.
csg-PhysCellIdRange [Can be captured in 36.304]
bb.
mbsfn-SubframeConfigList - leaving FFS if this field (or a similar field) is needed in case of in-band deployment to indicate the subframes which are used for MBSFN in the underlying LTE cell.

The following SI fields are supported based on RAN2#91bis agreements with same values of field as those in Rel-13 LTE (i.e. option B1): 

a.
plmn-IdentityList [No 36.304 impact identified]
b.
cellBarred [No 36.304 impact identified]
The following SI fields are supported based on RAN2#91bis agreements with different values of field than those in Rel-13 LTE. It has been agreed to have this IE or similar in the MIB. 

a.
systemInfoValueTag [No 36.304 impact identified]
To merge the extensions of legacy SI  fields which were added in different specification versions (e.g. cellSelectionInfo with cellSelectionInfo-v920, cellSelectionInfo-v1130 and cellSelectionInfo-v1250; or freqBandIndicator with freqBandIndicator-v9e0; or tdd-Config with tdd-Config-v1130; or multiBandInfoList with multiBandInfoList-v9e0; or ul-CarrierFreq with ul-CarrierFreq-v9e0). [No 36.304 impact identified]
NOTE: (*) indicates those fields that need to be further discussed, for example, due to required RAN1/4 inputs or the extended coverage level or Rel-13 eMTC ongoing discussions.

Agree that the following SI fields are not supported (i.e. option A): 

k.
If RRC connection re-establishment is not supported, t301 and t311. [No 36.304 impact identified]
l.
ac-BarringSkipForSMS-r12 [No 36.304 impact identified]
m.
allowedMeasBandwidth [No 36.304 impact identified]
n.
presenceAntennaPort1 (*)[No 36.304 impact identified]
o.
neighCellConfig [[No 36.304 impact identified]
p.
t –ReselectionEUTRA-SF[Can be captured in 36.304]
q.
q-QualMinWB-r11 [No 36.304 impact identified]
r.
q-QualMinRSRQ-OnAllSymbols-r12[No 36.304 impact identified]
s.
t-ReselectionEUTRA-SF[Can be captured in 36.304]
t.
cellReselectionPriority[Can be captured in 36.306]
x.    category0Allowed-r12[N0 36.304 identified]
Agree that the following SI fields are supported with same values of field as those in Rel-13 LTE (i.e. option B1):

e.
trackingAreaCode [No 36.304 impact identified
f.
cellIdentity [No 36.304 impact identified
g.
intraFreqReselection (*)[No 36.304 impact identified
h.
freqBandIndicator (*)[No 36.304 impact identified
Agree that the following SI fields are supported with different values of field than those in Rel-13 LTE (i.e. option B2) [need to wait further areements]:

l.
cellSelectionInfo (*)

m.
p-Max (*)

n.
schedulingInfoList (*)

o.
si-WindowLength (*)

p.
radioResourceConfigCommon (*)

q.
ue-TimersAndConstants (*)

r.
timeAlignmentTimerCommon (*)

s.
q-Hyst (*)

t.
intraFreqCellReselectionInfo (*) excluding allowedMeasBandwidth, presenceAntennaPort1, neighCellConfig and t –ReselectionEUTRA-SF (which are not supported)

u.
intraFreqNeighCellList (*)

v.
interFreqCarrierFreqList (*) excluding t-ReselectionEUTRA-SF, allowedMeasBandwidth, presenceAntennaPort1, cellReselectionPriority, neighCellConfig (which is not supported)

The support for the following SI fields is FFS [need to wait further areements]:
k.
tdd-Config

l.
multiBandInfoList

m.
cellSelectionInfo-v1130

n.
category0Allowed-r12

o.
freqBandIndicatorPriority-r12

p.
freqInfo

q.
cellReselectionServingFreqInfo

r.
intraFreqBlackCellList

s.
 ac-BarringInfo

t.
eab-Param-r11

Agree that SIB16 is supported as agreed for Rel-13 eMTC (i.e. optionally support similarly to legacy). [No 36.304 impact identified



· FFS if we broadcast t-ReselectionEUTRA or instead fix reselection timers in specification taking into account different DRx cycles. [No 36.304 impact identified]
SI scheduling

	Agreements [No 36.304 impact identified]:
1 MIB has a fixed size and fixed resource mapping and contains information required to acquire the rest of the system information. The size and resource mapping depends on the physical layer design.
2 System information other than that contained in MIB is grouped into different SIBs (SIB1, SIB2, etc).

3 Different SIBs can be scheduled with different periodicity. 

4 The periodicity of SIB1 can be fixed while periodicity of other SIBs can be indicated in SIB1. 

5 Cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc) should be prioritized (i.e. transmitted relatively frequently compared to other SIBs) to reduce the time required for cell selection/cell re-selection. 

6 We assume that the SI message concept from LTE is applied also in NB-IOT. This can be revisited. 

7 A variable SIB size should be supported. RAN1 should provide input on (1) the maximum TB size for broadcast transmission and (2) whether the TB size for broadcast transmission is variable or fixed. 

8 We assume that system information scheduling is PDCCH-less, i.e. parameters (e.g. time/frequency location and MCS/TBS) are fixed or indicated with scheduling information in MIB or SIB1, instead of dynamically indicated on PDCCH (this need RAN1 confirmation).




· The UE is not required to accumulate several SI messages in Parallel. [No 36.304 impact identified]
· The UE may need to accumulate an SI message across multiple SI windows, depending on coverage level. [No 36.304 impact identified]
· We should define the duration over which the content of NB-IOT SIB1 cannot be changed; details FFS pending RAN1 progress. [No 36.304 impact identified]
· The UE is not required to detect SIB changes while being in RRC CONNECTED. The NW may release the UE to RRC IDLE if it wants the UE to acquire changed SIB(s). [No 36.304 impact identified]
Idle mode procedures

· We will have a method for inter-frequency load distribution (quite static). Details FFS. [Further details needed]
Paging [relevant to 36.304 but further details needed before anything can be captured]
· We assume that NB-IOT shall use the eDRX system solution(s). 
· In NB-IOT an SFN-based short DRX, long DRX (eDRX) with paging transmission window (PTW) is used. 
· NB-IOT supports a short DRX up to X seconds, where X need to be selected to allow RAN repetitions between PO, and to allow CN to trigger retransmissions at PO’s. 

· UE monitors all his PO’s in the PTW

· PTW start, and PO is calculated based on UE-ID
· For the short DRX individual paging cycle is not needed, the defaultPagingCycle of the cell can be used.

· As specified for eDRX, we assume that the extended DRX cycle length and PTW size are negotiated between UE and CN during ATTACH/TAU. [No 36.304 impact identified]
· RAN2 assumes that the CN sends the paging message to the eNodeB just before the PTW of the NB-IOT device. [No 36.304 impact identified]
It seems that the paging agreements are relevant to 36.304 specification, but further details needs to be agreed in RAN1 and RAN2, before anything can be captured. 
User Plane
MAC/RLC

RACH

· We assume that RACH multiple attempts shall be supported. [No 36.304 impact identified]
· We assume that RACH reattempts may be done on the same or different coverage level. [No 36.304 impact identified]
· FFS the function split between RRC and MAC. Maybe the same split as for eMTC can be used. [No 36.304 impact identified]
· We assume that we need to be careful to not trigger too many attempts. [No 36.304 impact identified]
· There will be one or more thresholds that limit the number of attempts, MAX NUMBER OF ATTEMPTS or similar per coverage level. [No 36.304 impact identified]
· MAC indicates random access problem to RRC layer, when MAC has exhausted all attempts for a RACH procedure. [No 36.304 impact identified]
HARQ

· An NB-IoT UE only needs to support half duplex operations. [No 36.304 impact identified]
DRX

· It is beneficial to enable DRX also for short connections, as early as possible. [No 36.304 impact identified]
RLC-AM

· We assume that we keep RLC-AM, but we attempt to address the concerns of power consumption, number of transmissions and complexity. [No 36.304 impact identified]
PDCP

· There seems to be no need for PDCP in Solution 2 [No 36.304 impact identified]
2.3 Agreements from 3GPP TSG-RAN WG2 Adhoc meeting in Budapest
UE capabilities

· We need to discuss all UE capabilities that are introduced for NB-IoT. [No 36.304 impact identified]
· A new UE capability container in ASN.1 is defined for NB-IoT UEs. [No 36.304 impact identified]
· RAN2 assumes that the concept of UE category is supported. RAN2 assumes that there is a single UE category applicable to DL/UL (i.e. not separate). This depends on RAN1. [No 36.304 impact identified]
· Potential fields for the new UE capability are accessStratumRelease (FFS if we have it already in Rel-13 or if we add it in a later release), ue-Category (FFS depending on RAN1) and rf-Parameters (to indicate supported frequency bands, for load balancing, FFS). [No 36.304 impact identified]
· RAN2 confirms the following for NBIOT: Do not define or use Feature Group Indicators. Introduce capability for IOT purpose when early testing opportunity may not be available. [No 36.304 impact identified]
· For the purpose of MSG3 size determination we assume that we may need to signal a bit for single-tone/multi-tone capability indication, but otherwise (in all other aspects) we consider this FFS. [No 36.304 impact identified]
Stage-2
· We continue to assume that there is no AS security for the CP solution for NB-IOT. [No 36.304 impact identified]
Control Plane

Radio Resource Control
Common aspects 
· The notation “UE” is applicable to both LTE and NBIOT. 

· For discrimination we use the following terminology: “UE in NB-IoT”or “NB-IoT” versus “UE not in NB-IoT”, “non-NB-IoT”
· For discrimination, text can be split into paragraphs, A paragraph beginning with “For UEs in NB-IoT ..” or “For NB-IoT” shall be interpreted as a paragraph applicable to NB-IoT. 
· Case-by-case decide if to integrate or separate

· We take this approach in general, and we do stage-3 work based on this. 

The following approach was agreed for 36.304 specification:
· We attempt to have a general section in 36.304 for NBIOT to describe applicability of “big pieces”[To be captured in 36.304]
RRC Connection Establishment
· RAN2 assumes that the NB-IoT UEs will not use / transfer data using solution 2 and solution 18 at the same time, i.e. both will never be configured by the network at any point in time. [No 36.304 impact identified]
· The selection which solution to be used is done between UE and network on NAS level. [No 36.304 impact identified]
Radio Link Failure
· Radio link monitoring and the associated radio link failure criterion shall be supported by NB-IOT UEs, assuming RAN 1 provides the means of measuring the DL quality. [No 36.304 impact identified]
· We assume we use the physical channel problem detection mechanism (i.e. N310, T310 and N311) as described in RRC (TS36.331) for NB-IOT (i.e. legacy LTE behaviour). [No 36.304 impact identified]
· FFS how to handle coverage level. [No 36.304 impact identified]
· Radio link failure criterion (when UE is in connected mode) due to Random Access failure indication from MAC should also be supported. [No 36.304 impact identified]
· Radio link failure criterion due to maximum RLC retransmissions being reached should also be supported (similar to legacy). [No 36.304 impact identified]
· At RLF, for solution 2, reestablishment is not supported so the UE would released to Idle. For solution 18 it would be possible to do reestablishment (it is FFS if at reestablishment failure the UE would be released to Idle, as for legacy LTE). [No 36.304 impact identified]
· It is FFS what are the cause values used at the RRC connection release[No 36.304 impact identified]
General

· The LTE RRC Connection Release procedure to be supported. Other methods for RRC release is FFS. [No 36.304 impact identified]
· We assume that RRC Connection Reconfiguration is supported for UP solution, for aspects unique to the UP solution. [No 36.304 impact identified]
· Secondary Cell (Scell) is not supported for NB-IoT. [No 36.304 impact identified]
· Network Assisted Interference Cancelation (NAICS) is not supported for NB-IoT. [No 36.304 impact identified]
· Provision of system information (e.g. SystemInformationBlockType1) via dedicated signalling i.e., within an RRCConnectionReconfiguration message, is not supported in NB-IoT[No 36.304 impact identified]
UP solution
Resume ID


· S-TMSI is not used as resume ID[No 36.304 impact identified]
· We assume we use C-RNTI as a part of the resume ID. [No 36.304 impact identified]
General

· From RRC point of view there are two RRC states i.e. RRC_CONNECTED and RRC_IDLE and when NB-IoT UE is given suspend command the UE moves to RRC_IDLE and transitions to RRC_CONNECTED on resume. [No 36.304 impact identified]
· Suspend is performed by the RRC release procedure. [No 36.304 impact identified]
CP solution
Access Control

· One barring bitmap is used for both MO signaling and MO data. [No 36.304 impact identified]
· RAN2 see no need to introduce an additional separate flag for MO signaling. [No 36.304 impact identified]
· RAN2 assumes that the UE will know which transmissions to combine for L1 combinations, e.g. in bad coverage. [No 36.304 impact identified]
· Update of AC information does not impact the SI value tag in MIB for general SI (FFS when AC SIB transmission is started / ended). [No 36.304 impact identified]
· We confirm that RAN2 assumes that changes in SIB1 normally affects the SI value tag in MIB. [No 36.304 impact identified]
· SI for AC can be updated asynchronously to other SI updates[No 36.304 impact identified]
· RAN2 expects that when AC is enabled, UE that was barred should not retry, i.e. recheck the SI for AC, too often (for battery consumption reasons), FFS if this is implementation dependent (NAS handles such retries). [No 36.304 impact identified]
System Information
SI Contents
SI Scheduling
· RAN2 expects that L1 information needed to receive SIB1, such as TBS, time/freq resource and MCS (decided by RAN1), is provided in MIB which itself has a fixed scheduling. [No 36.304 impact identified]
· RAN2 expects that SIB1 contains scheduling information, and L1 information needed to receive other SIBs such as MCS, TBS, repetition pattern, and time/frequency resources (decided by RAN1). [No 36.304 impact identified]
· SI messages are transmitted once or more within non-overlapping SI-windows of a configurable length common for all SI messages pointed out in SIB1. [No 36.304 impact identified]
· The periodicity of SI windows are SI-specific and configured in SIB1. [No 36.304 impact identified]
SI Change
· Besides UE acquiring Value Tag before RRC connection, paging is used for SI change notification for information that is needed to keep the UE reachable in Idle mode (as for eDRX for LTE). It is FFS if such paging is done only by PDCCH or also includes a paging record. [No 36.304 impact identified]
· For NB-IoT, per SI-message value tag should be defined in SIB1, similarly to that of eMTC. [No 36.304 impact identified]
Idle mode procedures

Common Aspects

· We attempt to have a general section in 36.304 for NBIOT to describe applicability of “big pieces”.[To be captured in 36.304]
Load Balancing 

· Intra-frequency cell reselection is based on ranking. [No 36.304 impact identified, already existing behaviour in 36.304]
User Plane

MAC

General

· The MCH, SL-BCH, SL-DCH and SL-SCH transport channels are not supported and concepts of other transport channels in LTE can be reused as a baseline. [No 36.304 impact identified]
· The MCCH and SBCCH logical channels are not supported. [No 36.304 impact identified]
· The MTCH and STCH logical channels are not supported, and the DTCH logical channel is only supported for user plan solution. [No 36.304 impact identified]
· The uplink channel mapping between logical channels and transport channels in the figure below is used for NB-IoT (same as today for LTE). [No 36.304 impact identified]
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· The downlink channel mapping between logical channels and transport channels in the Figure below is used for NB-IoT. [No 36.304 impact identified]
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· IT is FFS how to or if to reflect this in TSes

RACH

· RAN2 expect that a set of PRACH resources (e.g. time, frequency, and preamble sequences) is provided for each coverage level, e.g. a number of preamble sequences for each level. [No 36.304 impact identified]
· The PRACH resources per coverage level are configurable by System Information. [No 36.304 impact identified]
· The UE selects PRACH resources based on coverage level given by a UE DL measurement, e.g. RSRP. [No 36.304 impact identified]
· We assume that we don’t need to support contention free RACH / dedicated preambles for Handover or other reconfigurations in this release. The need for contention free RACH in the future or for other purposes, e.g. PDCCH order is FFS. [No 36.304 impact identified]
· In the SI signalling support it shall be possible to indicate that only a subset of RACH resources are available for contention RACH. [No 36.304 impact identified]
· The MAC will reattempt at a higher coverage level if it does not receive RAR after the allowed number of attempts of a certain level. [No 36.304 impact identified]
· FFS the behaviour at contention resolution failure (need to check). [No 36.304 impact identified]
DRX
· Postpone the change to inactivity timer to next meeting
· We confirm that at least the legacy parameters drxStartOffset, longDRX-Cycle and OnDurationTimer are re-used as is for connected mode DRX with value ranges suitable for NB-IoT[No 36.304 impact identified]
· Connected mode DRX configuration parameters for NB-IoT can be included as part of RRC message in MSG 4. [No 36.304 impact identified]
· The intention of Ericsson LG and Sony’s proposal is the same, and that we should agree on only one solution, if we can (if not we just use LTE/eMTC behaviour). We will attempt a simple majority decision. [No 36.304 impact identified]
UL scheduling
· A data volume indication, indicating the data volume for subsequent transmission(s) on SRB or DRB which may not yet be established, can be sent in MSG3. It is FFS if it is always sent or just under certain conditions. [No 36.304 impact identified]
RLC and general
RLC general
· We confirm that “not supported” means that a NBIOT UE does not need to implement this at all [No 36.304 impact identified]
· STATUS PDU is triggered in response to a poll bit, and poll bit is set only in case of the last PDU in the transmission buffer (FFS if we consider also PDCP enhancements to ensure that this PDU really is the last PDU in the UE buffer). [No 36.304 impact identified]
· STATUS PDU is triggered in response to missing PDU detection. [No 36.304 impact identified]
· LTE SR triggers pollPDU, pollBYTE are not supported, t-StatusProhibit FFS. [No 36.304 impact identified]
· t-PollRetransmit is supported, [No 36.304 impact identified]
· Required buffer size need to be determined, value FFS. At next meeting we attempt to agree to a number. [No 36.304 impact identified]
· maxRetxThreshold is supported. [No 36.304 impact identified]
· We rely on RLC-AM only, for both SRB and DRB. [No 36.304 impact identified]
PDCP
· It is FFS if we introduce PDCP TM or not [No 36.304 impact identified]
3
Conclusions
Based on the analysis in this document the following agreements can be captured as not applicable functionality for NB-IoT in 36.304 IDLE mode specification:
· inter-RAT Cell Reselection
· Public warning systems:

· CMAS
· ETWS
· PWS
· CSG 
· MBMS

· RAN assisted WLAN interworking 

· ProSe 
· Minimization of Drive Tests (MDT) 

· Limited service state and emergency call. 
· Speed dependent scaling of mobility parameters or mobility history. 
· Priority based reselection
NB-IoT 36.304 running CR [3] is prepared according to the analysis of this document. 
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