3GPP TSG RAN WG1 NB-IoT Adhoc	R1-160101
Budapest, Hungary, January 18-20, 2016

Agenda Item:	2.1.3
Source:	Huawei, HiSilicon, Neul
Title:	Summary of RAN2 agreements on NB-IoT
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#70, a revised NB-IoT WID [1] was approved based on the discussions and evaluations in RAN1 [2] and the outcome of the GERAN SI on Cellular IoT [3].
This contribution provides a summary of RAN2 agreements in [4] which explicitly indicate RAN1 dependencies.
Summary of RAN2 agreements
System information
RAN2 agreements in [4] regarding system information are literally quoted in Annex A.1.
The following are explicitly mentioned in RAN2 agreements to be dependent on RAN1 work:
· The content of NB-MIB. (SystemInformationValueTag was agreed by RAN2 as part of NB-MIB.)
· NB-MIB resourcing mapping.
· NB-MIB TB size, NB-SIB TB size, and generally the maximum TB size for broadcast transmission and whether the TB size for broadcast transmission is variable or fixed.
· PDCCH-less system information scheduling.
· Physical layer cell parameters.
· Use of antenna port 1.
Paging and DRX in idle mode
RAN2 agreements in [4] regarding paging and DRX in idle mode are literally quoted in Annex A.2.
The following are explicitly mentioned in RAN2 agreements to be dependent on RAN1 work:
· Number of repetitions for paging channel.
· Number of coverage levels.
Mobility management
RAN2 agreements in [4] regarding mobility management are literally quoted in Annex A.3.
The following are explicitly mentioned in RAN2 agreements to be dependent on RAN1 work:
· Definition of “inter-frequency”.
Random access procedure
RAN2 agreements in [4] regarding random access procedure are literally quoted in Annex A.4.
The following are explicitly mentioned in RAN2 agreements to be dependent on RAN1 work:
· Message-based RACH and preamble RACH.
Coverage level
RAN2 agreements in [4] regarding coverage level are literally quoted in Annex A.5.
The following are explicitly mentioned in RAN2 agreements to be dependent on RAN1 work:
· Determination of coverage level in random access procedure.

[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution RAN2 agreements which explicitly indicate RAN1 dependencies are summarized. 
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Annex.A Agreements in RAN2 running CR [4] explicitly mentioning RAN1/physical layer dependencies
A.1. [bookmark: _Ref440249425] System information
X.3.2	System information
LTE, including eMTC, is used as a starting point for the system information design. Enhancements will be considered.
-	The content of the MIB will be adapted to the nature of NB-IoT physical layer;
-	The SystemInformationValueTag will be placed in the MIB to enable fast detection of system information change;
-	The system information validity time will be extended. Exact value FFS but might be in the order of 24h.  
-     Extension of system information messages is supported for NB-IoT in future releases.
RAN2 will work with RAN1 regarding lower layer aspects of system information, including SI TBS. RAN2 will wait further input from RAN1 regarding physical layer cell parameters.
X.3.2.1 System information scheduling
The system information scheduling follows the assumptions listed below:
-	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 depend on the physical layer design;
-	System information other than that contained in MIB is grouped into different SIBs (SIB1, SIB2, etc);
-	Different SIBs can be scheduled with different periodicity;
-	The periodicity of SIB1 can be fixed while periodicity of other SIBs can be indicated in SIB1;
-	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;
-	The SI message concept from LTE is applied. This can be revisited;
-	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;
-	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;
-	The UE may need to accumulate a SI message across multiple SI windows, depending on coverage level;
-	The duration over which the content of SIB1 cannot be changed should be defined. Details are FFS pending RAN1 progress;
-	The UE is not required to detect SIB changes while being in RRC_CONNECTED. The network may release the UE to RRC_IDLE if it wants the UE to acquire changed SIB(s).
X.3.2.2 System information contents
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.
The following SI fields are not supported: 
-	csg-Indication;
-	csg-Identity;
-	ims-EmergencySupport-r9;
-	ac-BarringForEmergency;
-	ssac-BarringForMMTEL-Voice-r9;
-	ssac-BarringForMMTEL-Video-r9;
-	ac-BarringForCSFB-r10;
-	ac-BarringSkipForMMTELVoice-r12;
-	ac-BarringSkipForMMTELVideo-r12;
-	speedStateReselectionPars;
-	mobilityStateParameters;
-	q-HystSF;
-	csg-PhysCellIdRange;
-	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;
-	t301 and t311, if RRC connection re-establishment is not supported;
-	ac-BarringSkipForSMS-r12;
-	allowedMeasBandwidth;
-	presenceAntennaPort1 (*);
-	neighCellConfig;
-	t –ReselectionEUTRA-SF;
-	q-QualMinWB-r11;
-	q-QualMinRSRQ-OnAllSymbols-r12;
-	cellReselectionPriority;
-	category0Allowed-r12.
The following SI fields are supported with same values of field as those in Rel-13 LTE:
-	plmn-IdentityList;
-	cellBarred;
-	trackingAreaCode;
-	cellIdentity;
-	intraFreqReselection (*);
-	freqBandIndicator (*).
The following SI fields are supported with different values of field than those in Rel-13 LTE:
-	systemInfoValueTag;
-	cellSelectionInfo (*);
-	p-Max (*);
-	schedulingInfoList (*);
-	si-WindowLength (*);
-	radioResourceConfigCommon (*);
-	ue-TimersAndConstants (*);
-	timeAlignmentTimerCommon (*);
-	q-Hyst (*);
-	intraFreqCellReselectionInfo (*) excluding allowedMeasBandwidth, presenceAntennaPort1, neighCellConfig and t-ReselectionEUTRA-SF (which are not supported) ;
-	intraFreqNeighCellList (*);
-	interFreqCarrierFreqList (*) excluding t-ReselectionEUTRA-SF, allowedMeasBandwidth, presenceAntennaPort1, cellReselectionPriority, and neighCellConfig (which are not supported).
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) will be merged.
It is FFS whether to broadcast t-ReselectionEUTRA or instead fix the reselection timers in the specification taking into account different DRX cycles.
The support for the following SI fields is FFS:
-	tdd-Config;
-	multiBandInfoList;
-	cellSelectionInfo-v1130;
-	freqBandIndicatorPriority-r12;
-	freqInfo;
-	cellReselectionServingFreqInfo;
-	intraFreqBlackCellList;
-	ac-BarringInfo;
-	eab-Param-r11.
SIB16 is supported as agreed for Rel-13 eMTC (i.e. optionally support similarly to legacy). 

A.2. [bookmark: _Ref440252102]Paging and DRX in idle mode
X.3.3	Paging and DRX in idle mode
To save power consumption of devices and support different delay-sensitive applications, idle mode DRX should consider supporting the range of DRX cycle as follows:
-	Up to around 3 hours should be possible to support. The exact cycle length is FFS.
-	Down to around 1 second should be supported. The exact cycle length is FFS. 
Note:  The exact cycle length will depend on the physical layer design, e.g. number of repetitions and coverage levels. 
 Paging in NB-IoT follows the principles as below: 
-	Different transmission repetitions are used for different coverage level; 
-	The CN node provides information on the coverage level of the UE, the paging attempt number, and the last known Cell ID in S1 Paging message to indicate related information to the RAN node;
-	 The paging occasions to monitor paging message are determined by using UE ID and Frame Number. Whether other parameters are needed is FFS. 
-	Coarse paging occasion alignment for a UE between eNBs is beneficial when using long DRX cycles.
The eDRX system solution(s) is assumed to be used in NB-IoT:
-	An SFN-based short DRX and long DRX (eDRX) with paging transmission window (PTW) is used;
-	The short DRX is up to X seconds, where X need to be selected to allow RAN repetitions between paging occasions, and to allow CN to trigger retransmissions at the paging occasions;
-	UE monitors all its paging occasions in the paging transmission window. The start of the paging transmission window and the paging occasion are 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, it is assumed that the extended DRX cycle length and the paging transmission window size are negotiated between the UE and the CN during ATTACH/TAU;
-	It is assumed that the CN sends the paging message to the eNB just before the paging transmission window of the UE.
It FFS whether CN node is MME and RAN node is eNB.

A.3. [bookmark: _Ref440252113]Mobility management
X.3.4 Mobility Management
Mobility Management follows the assumptions as below: 
-	Intra-frequency and inter-frequency cell reselection among NB-IoT cells is supported. Details are FFS.
Note: 	"Inter-frequency" denotes a scenario where there is more than one cell on different 180 kHz NB carrier, regardless other character of the deployment. FFS if this definition needs to be updated if RAN1 introduces frequency hopping etc.
-	Speed dependent scaling of mobility parameters is not supported.
-    Mobility history is not supported.
-	Inter-frequency load distribution (quite static) is supported. Details are FFS.
Connected mode mobility:
-	There is at least one RLF criterion;
-	It is FFS if the UE performs radio link monitoring on the DL to trigger RLF.

A.4. [bookmark: _Ref440252121]Random access procedure
X.4.2.2 Random Access procedure
The contention-based random access is supported for NB-IoT 
Configuration of RACH parameters may be different per coverage level. 
Note: message-based RACH and preamble RACH is pending on decision in RAN1.
RACH attempts/reattempts should follow the assumptions listed below:
-	Multiple RACH attempts are supported;
-	RACH reattempts may be done on the same or different coverage level. The function split between RRC and MAC is FFS, maybe the same split as for eMTC can be used;
-	Triggering too many attempts needs to be avoided. There will be one or more thresholds that limit the number of attempts, MAX NUMBER OF ATTEMPTS or similar per coverage level;
-	MAC indicates random access problem to the RRC layer, when MAC has exhausted all attempts for a RACH procedure.

A.5. [bookmark: _Ref440252134]Coverage level
X.4.2.5	Coverage level
RAN node can determine the UE’s coverage level from the random access procedure. How this is done depends on the physical layer RACH design.
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.  
The CN may include coverage enhancement (CE) level information, Global Cell Id and Paging Attempt Count IE in the Paging message to indicate related information to the RAN node.
In idle mode, UEs in general do not make specific access only to report coverage level change.

