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Abstract of the contribution: This contribution proposes a new solution for KI#14 (QoS Support for NB-IoT) based on the ng-eNB retrieving the UE Radio Capability from the AMF.
1.
Discussion
1.1
Introduction

In Rel-14 and Rel-15 additional RAN features for NB-IoT UEs were introduced (e.g., support for Access Stratum Release Assistance Indication, Interference Randomisation, power Class NB 14dBm). See for more details TS 36.331, subclause 6.7.3.6:
UE-Capability-NB
The IE UE-Capability-NB is used to convey the NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5]. The IE UE-Capability-NB is transferred in NB-IoT only.

UE-Capability-NB information element
-- ASN1START

UE-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-r13

AccessStratumRelease-NB-r13,


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,


multipleDRB-r13




ENUMERATED {supported}



OPTIONAL,


pdcp-Parameters-r13



PDCP-Parameters-NB-r13



OPTIONAL,


phyLayerParameters-r13


PhyLayerParameters-NB-r13,


rf-Parameters-r13



RF-Parameters-NB-r13,


dummy






SEQUENCE {}






OPTIONAL

}

UE-Capability-NB-Ext-r14-IEs ::=

SEQUENCE {


ue-Category-NB-r14




ENUMERATED {nb2}



OPTIONAL,


mac-Parameters-r14




MAC-Parameters-NB-r14


OPTIONAL,


phyLayerParameters-v1430


PhyLayerParameters-NB-v1430

OPTIONAL,


rf-Parameters-v1430




RF-Parameters-NB-v1430,


nonCriticalExtension



UE-Capability-NB-v1440-IEs

OPTIONAL

}

UE-Capability-NB-v1440-IEs ::=

SEQUENCE {


phyLayerParameters-v1440


PhyLayerParameters-NB-v1440

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

AccessStratumRelease-NB-r13 ::=

ENUMERATED {rel13, rel14, spare6, spare5, spare4, spare3, spare2, spare1, ...}

PDCP-Parameters-NB-r13

::= SEQUENCE {


supportedROHC-Profiles-r13


SEQUENCE {



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions-r13
ENUMERATED {cs2, cs4, cs8, cs12}
DEFAULT cs2,


...

}

MAC-Parameters-NB-r14

::=

SEQUENCE {


dataInactMon-r14




ENUMERATED {supported}




OPTIONAL,


rai-Support-r14





ENUMERATED {supported}



OPTIONAL

}

PhyLayerParameters-NB-r13
::=

SEQUENCE {


multiTone-r13





ENUMERATED {supported}


OPTIONAL,


multiCarrier-r13





ENUMERATED {supported}


OPTIONAL


}

PhyLayerParameters-NB-v1430
::=

SEQUENCE {


multiCarrier-NPRACH-r14



ENUMERATED {supported}


OPTIONAL,


twoHARQ-Processes-r14



ENUMERATED {supported}


OPTIONAL

}

PhyLayerParameters-NB-v1440
::=

SEQUENCE {


interferenceRandomisation-r14

ENUMERATED {supported}


OPTIONAL

}

RF-Parameters-NB-r13
::=


SEQUENCE {


supportedBandList-r13



SupportedBandList-NB-r13,


multiNS-Pmax-r13




ENUMERATED {supported}

OPTIONAL

}

RF-Parameters-NB-v1430 ::=


SEQUENCE {


powerClassNB-14dBm-r14



ENUMERATED {supported}

OPTIONAL

}

SupportedBandList-NB-r13 ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBand-NB-r13

SupportedBand-NB-r13
::=


SEQUENCE {


band-r13






FreqBandIndicator-NB-r13,


powerClassNB-20dBm-r13



ENUMERATED {supported}

OPTIONAL

}

-- ASN1STOP

Figure 1. ASN.1 definition of the UE-Capability-NB IE (TS 36.331): notice the optionality of the parameters
It should be noted that all the features added in Rel-14/15 were introduced as optional since not all NB-IoT UEs support all such features. Because of that, the UE-Capability-NB IE includes indications to help the eNB understand which features are actually supported by a given UE and, in turn, properly set up the RRC connection for that UE.
As previously discussed in RAN2, it is inconvenient to include the UE-Capability-NB IE in RRC message 3 (RRC Connection Request) due to scarce number of available bits in that message. It was therefore agreed in Rel-14 that for EPS CP CIoT optimisation, the eNB would retrieve such capability from the MME before sending RRC message 4 (RRC Connection Setup) to the UE. See Step 1b of clause 5.3.4B.2 of TS 23.401 for the Mobile Originated Data Transport in Control Plane CIoT EPS Optimisation. The same retrieval of UE capability was introduced in in Step 5b of the related Mobile Terminated procedure in clause 5.3.4B.3.

[image: image1.emf] 

UE   eNodeB   MME   S - GW   P - GW  

2. S1 - AP Initial UE Message  (NAS  Data PDU with EBI)  

0.  UE is ECM  Idle  

4.  Modify Bea rer Request  

5.  Modify Bearer Request  

6.  Modify Bearer Response  

7.  Modify Bearer Response  

8.  Uplink data  

3.  Check Integrity and  decrypts data  

1.  RRC Connection establishment  or  RRC early data request   (NAS DATA PDU  with EBI)    

10.  Data encryption   and Integrity  protection  

1 1. Downlink S1 - AP msg.  

12 a . RR C DL Message (NAS data PDU with  EBI)  

1 4 . No further  activity detected  

1 5 . S1 release procedure (see clause 5.3.5)  

9.  Downlink data  

1 1 . S1 - AP UE context release  command  

8.  Uplink data  

9.  Downlink data  

1 3. NAS Delivery notification  

1b. Retrieve UE context    

12 b. RRC Early Data Complete   (N AS data  PDU with EBI)  

3a. DL S1 - AP message  


Figure 2. MO Data Transport in Control Plane CIoT EPS Optimisation (TS 23.401): step 1b was introduced in Rel-14.

Thanks to the work currently carried out in FS_CIoT_5G, in Rel-16 NB-IoT will be able to connect to an ng-eNB which, in turn, can connect to the 5GCN via an AMF. The same principle discussed and agreed in Rel-14 for retrieving the UE Radio Capability (see Solution 15 of TR 23.730) should be applied also to TR 23.724.
The authors therefore propose to introduce a new solution to address KI#14 which would enable:
-
NB-IoT inter-UE QoS differentiation;

-
retrieval of the UE Radio Capability from either MME or AMF, depending on which CN the NG-RAN will connect to.

The solution description is proposes in subclause 2.
2.
Text Proposal
It is proposed to agree the following changes vs. TR 23.724

Beginning of changes
6.X
Solution X: Inter-UE QoS differentiation based on retrieval of UE Context
6.X.1
Introduction

This solution addresses Key Issue 14: QoS Support for NB-IoT for the case of Data over NAS.. This solution is intended to be used in combination with Data over NAS solutions (e.g., Solution 1 and Solution 30) and allows an ng-eNB to schedule resources for RRC connection establishment messages 4 and 5, by retrieving the UE QoS context from the AMF before message 4 is sent.
6.X.2
Functional Description
The solution is based on the following principles:

a)
The UE provides the 5G-S-TMSI in the RRCConnectionRequest message.
b)
The ng-eNB uses the combined information to retrieve the UE information either from the AMF by means of a new N2 procedure.

c)
Based on the retrieved UE information, which includes at least the UE level QoS parameters, the ng-eNB is able to differentiate/prioritise the NB-IoT UEs before replying with the RRCConnectionSetup message and provide an appropriate configuration to the UE in RRCConnectionSetup.

6.X.3
Support of EPC interworking

There is no interworking with EPC required as the ng-eNB only retrieves information from the CN the UE is already registered with.

6.X.4
Procedures

6.X.4.1
Retrieval of UE Context and Inter-UE QoS differentiation

The existing mechanism in EPC for retrieving QoS parameters is updated to allow the ng-eNB to determine whether it should retrieve the UE information from the AMF.

NOTE:
As clarified in R3-151181 (and related notes of RAN3#88 in R3-151324), since the MMEC for one MME node must be unique across all MME nodes connected to the same eNB, similarly the S-TMSI is enough to select the proper AMF.
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Figure 6.X.4.1-1: UE context retrieval from the AMF
1)
The UE sends RRConnectionRequest message to the ng-eNB which includes the 5G-S-TMSI and CN indication for which CN the UE is registered with. The ng-eNB uses the new CN indication to determine whether to retrieve the UE information from EPC or 5GC. 
NOTE: According to TS 36.331 [X], the RRCConnectionRequest-NB message already includes the 40-bit S-TMSI and has 17 spare bits. To include the full 48-bit 5G-S-TMSI, assuming the 40 bits of the S-TMSI are re-used, only 8 bits are needed.
2)
The ng-eNB, based on the CN indication and sends the N2 RETRIEVE UE INFORMATION (S-TMSI) message to the AMF.

3)
The AMF replies with the N2 UE INFORMATION TRANSFER (with at least the UE level QoS Parameters) message to the ng-eNB with the UE information.

4)
The ng-eNB uses the retrieved UE information to prioritise the UE as appropriate and determine the configuration for the UE in the RRCConnectionSetup.

5)
The ng-eNB sends RRConnectionSetup to the UE, including configuration for optional features the UE supports, if required.

6)
The UE sends RRCConnectionSetupComplete, including the initial NAS-PDU.

7)
The ng-eNB sends the initial NAS-PDU to the AMF.

6.X.5
Impacts on existing entities and interfaces

UE/RRC

-
For NB-IoT, sends the whole 5G-S-TMSI to ng-eNB in RRC Message 3.
ng-eNB

-
A new N2 procedure to retrieve UE information from the AMF.

AMF

-
A new N2 procedure to provide UE information to the ng-eNB.

6.X.6
Evaluation


The solution successfully addresses Key Issue #14 (QoS Support for NB-IoT for the case of Data over NAS) since it allows the ng-eNB to prioritize different NB-IoT UEs before RRC message 4 is sent, therefore allowing to improve the  schedule of resources for RRC connection establishment messages 4 and 5.
The solution does not allow to prioritize different NB-IoT UEs in case of Early Data Transmission with a single UL PDU.
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15. S1 release procedure (see clause 5.3.5)
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4) Based on info in step 3, prioritize UE wrt others







7) Initial UE Message
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