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Abstract of the contribution: This document proposes two new solutions to key issue 6: Inter UE QoS for NB-IoT Control Plane Optimisation where the eNB gets the UE information prior to the establishment of the RRC connection.
1. Introduction
TR 23.730 captures Solution 7: Inter UE QoS for NB-IoT Control Plane Optimisation using spare codepoints in Message 3 to address key issue 6.

Although this solution will work, it has the drawback that it only addresses a specific UE information and that new mechanisms will be required every time a new UE information is needed at the eNB during the establishment of the RRC Connection. It should also be noted that the size of message 3 (RRC ConnectionRequest) is limited and that not only NAS but also AS information (e.g. UE capability) are required to schedule message 5 (RRC Connection Setup Complete) and that the amount of information required will only increase over the time when new features are added.
An alternative to the UE providing the information to the eNB would be for the eNB to obtain the information on its own. In this document, we propose two solutions to realise this:

-
Solution X, where the eNB maintains a UE context for the UEs using Control Plane CIoT EPS optimisation in a similar way to User Plane CIoT EPS optimization;

-
Solution Y, where the eNB retrieves the UE context from the MME upon reception of message 3.
It is proposed that the two mechanisms are discussed and captured in TR 23.730.
2. Proposal

It is proposed to capture the following solutions in TR 23.730.

***** BEGINNING OF CHANGES *****
6.x
Solution X: Inter UE QoS for NB-IoT Control Plane Optimisation using a UE context in the eNB

6.x.1
Description

This solution addresses the Key Issue 6 – “Inter UE QoS for NB-IoT Control Plane Optimisation”.

The proposed mechanism works as follows:

a) 
The UE needs to perform an initial connection setup to establish the NAS signalling connection and provides the network with an initial AS context, as shown in Figure 6.x.1-1. The eNB will store the UE context (e.g. UE subscription information, UE QoS information, UE capabilities, etc.) and assigns a UE identifier, e.g. ‘eNB-UE-Id’ to the UE during the RRC Connection Release procedure to suspend the RRC connection.

NOTE 1: 
The eNB obtains the UE information from the MME using, e.g., the DL NAS TRANPORT procedure.
NOTE 2:
The design of the UE identifier should be decided by RAN2. It should be based on the eNB ID and allow to address the information stored in the eNB for this UE.


[image: image1.emf] 

UE   eNB  

1)  RRCConnectionRequest   (UE - ID)  

5)  Initial UE message    (NAS PDU)  

3)  RRCConnectionSetup  

4)  RRCConn ectionsetup   Complete   (NAS - PDU )  

6)  DL NAS TRANSPORT     (UE CONTEXT, NAS  PDU)  

7)  eNB  stores the UE context  and assigns eNB - UE - ID   

2)  The  e NB  cannot retrieve  information for the UE and   uses default values  

8)  DLInformationTransfer    (NAS PDU)  

9)  RRCConnectionRelease   (eNB - UE - Id)  

MME  


Figure 6.x.1-1: Step a – Initial connection setup followed by connection suspend
b)
During a subsequent RRC connection establishment procedure, the UE includes the eNB-UE-Id instead of the S-S-TMSI as the UE identity in RRC CONNECTION REQUEST message, as shown in Figure 6.x.1-2 to resume the RRC connection. The eNB uses the eNB-UE-Id to retrieve the UE information internally or from another eNB via a UE Context Procedure, in a similar way to the Resume procedure for the User plane optimisation. The eNB can then use the information for the establishment of the RRC connection and for the scheduling of message 5 (RRC CONNECTION SETUP COMPLETE) 

At each RRC connection release, the eNB assigns a new UE identifier ‘eNB-UE-Id’ to the UE.


[image: image2.emf] 

UE   eNB 2  

MME  

1)  RRCConnectionRequest   ( eNB - UE - ID)  

7)  Initial UE message (NAS PDU)  

5)  RRCConnectionSetup  

6)  RRCConnectionsetupComplete  (NAS - PDU )  

4) The  eNB stores the UE  context and  uses the information  to schedule. eNB assigns a new  eNB - UE - ID   

eNB 1  

2)  RetrieveUEContextRequest   (eNB - UE - ID)  

3)  RetrieveUEConte xtResponse    


Figure 6.x.1-2: Step b - Subsequent setup (connection resume)
6.x.2
Impacts on existing nodes and functionality

UE

-
new UE ID (i.e., eNB-UE-ID) to be used in RRCConnectionRequest;
-
eNB-UE-ID received in RRCConnectionRelease.
eNB

-
Handling of a UE context for UE using the control plane optimisation;
-
Assignment and provision of a eNB-UE-ID during RRCConnectionRelease;
-
Retrieve UE Context for the C-plane optimisation upon reception of RRCConnectionRequest.
MME

-
no impact.
6.x.3
Solution Evaluation

The solution successfully addresses Key Issue #6 (Inter UE QoS for NB-IoT Control Plane Optimisation).

Advantage:

-
In case UE reconnects to the same eNB, application of QoS differentiation is fast

Disadvantage:

-
UE context needs to be stored in eNB
***** NEXT CHANGE *****
6.y
Solution Y: Inter UE QoS for NB-IoT Control Plane Optimisation by retrieving the UE context from the MME

6.y.1
Description

This solution addresses the Key Issue 6 – “Inter UE QoS for NB-IoT Control Plane Optimisation”.

The proposed mechanism works as follows:

a) 
The UE provides the selected PLMN id in addition to the S-TMSI in the RRCConnectionRequest message.

b)
The eNB uses the combined information to retrieve the UE context from the MME using a new S1 procedure UE CONTEXT REQUEST.
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Figure 6.y.1-1: UE context retrieval form the MME
6.y.2
Impacts on existing nodes and functionality

UE

-
SelectedPLMN Id to be included in RRCConnectionRequest.
eNB

-
UE context retrieval from the MME after MSG3;
-
New S1-AP procedure :RetrieveUEContextRequest/Response.
MME

-
New S1-AP procedure :RetrieveUEContextRequest/Response.
6.y.3
Solution Evaluation

The solution successfully addresses Key Issue #6 (Inter UE QoS for NB-IoT Control Plane Optimisation).

Advantage:

· The eNB does not have to keep any UE context;
Disadvantage:
· The solution might introduce some delays due to the extra signalling exchange between eNB and MME.
***** END OF CHANGES *****
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7) Initial UE message (NAS PDU)
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