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Abstract of the contribution: This document updates Solution 14 for key issue 6: Inter UE QoS for NB-IoT Control Plane Optimisation.
1. Introduction
In SA2#116bis, it was agreed to capture in TR 23.730 Solution 14 for inter-UE QoS for NB-IoT CP optimization. Such solution was based on the eNB allocating at RRC Connection Release a new eNB-UE-ID that would later be indicated by the UE and used by the eNB for retrieving a partial UE context stored in the eNB and apply QoS differentiation between message 4 (RRCConnectionSetup) and message 5 (RRCConnectionSetupComplete).

During the SA2#116bis meeting some concerns related to potential security issues (i.e., assignment of new long term UE ID by a potentially non authenticated eNB) were raised. In this paper we address such issues by updating the current solution in the following way:

-
Instead of the new eNB-UE-ID, the eNB identifies the UE context based on S-TMSI and a Truncated eNB ID;
-
While connected, the UE has to indicate to the eNB the updated S-TMSI in case it changed.
2. Proposal

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

***** BEGINNING OF CHANGES *****
6.14
Solution 14-Inter UE QoS for NB-IoT Control Plane Optimisation using a UE context in the eNB

6.14.1
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 by using an S-TMSI to establish the NAS signalling connection. The eNB will store the limited UE context (e.g., UE subscription information, UE QoS information, UE capabilities, S-TMSI, etc.) as shown in Figure 6.14.1-1. 
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b) Figure 6.14.1-1: Step a – Initial connection setup followed by connection release
c) During a subsequent RRC connection establishment procedure, the UE includes the S-TMSI which was used in the previous RRC connection establishment as the UE identity together with a 12-bit Truncated eNB id (as defined in X2AP) in RRCConnectionRequest message (see Figure 6.14.1-2). Depending on the value of the Truncated eNB ID, the eNB uses the S-TMSI to retrieve the UE information internally, or from another eNB (in such case via a new X2AP Retrieve 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 the RRCConnectionSetupComplete message. In case the S-TMSI changes during NAS procedure, the UE informs the eNB of the updated S-TMSI in the RRCConnectionSetupComplete message to update its route to MME.
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Figure 6.14.1-2: Step b - Subsequent RRC connection setup (UE context stored in another eNB)
6.14.2
Impacts on existing nodes and functionality

UE

-
Truncated eNB id (12 bit as defined in X2AP) to be used in RRCConnectionRequest;
-
Provides updated S-TMSI in RRCConnectionSetupComplete.
eNB

-
Handling of a UE context for UE using the control plane optimisation;

-
Retrieves UE Context for the C-plane optimisation upon reception of RRCConnectionRequest (new X2AP procedure needed in case UE context is stored in another eNB).
MME

-
no impact.
6.14.3
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.
Disadvantages:

-
UE context needs to be stored in eNB;
-
New X2AP procedure to retrieve UE context if stored in another eNB;
-
The Truncated eNB ID would allow to index 4096 eNBs.
***** NEXT CHANGE *****
7
Overall Evaluation
***** SKIP UNCHANGED TEXT *****
7.6
Key Issue 6 - Inter UE QoS for NB-IoT Control Plane Optimisation
For Key Issue 6 (Inter-UE QoS for NB-IoT Control Plane Optimization) three solutions have been discussed:

Solution 7 (Inter UE QoS for NB-IoT Control Plane Optimisation using spare codepoints in Message 3), Solution X (Inter UE QoS for NB-IoT Control Plane Optimisation using a new UE radio identifier and UE context in the eNB) and Solution Y (Inter UE QoS for NB-IoT Control Plane Optimisation by retrieving the UE context from the MME).

Solution 7 relies on the UE indicating the correct QoS level to the eNB and requires MME policing to guarantee it properly works. Solution 7 is only targeted at NB-IoT and does not propose any solution for WB-E-UTRAN.

Solution 14 might require more work by RAN WGs (e.g. RRC signalling for ID allocation; inter-cell issues). In order to apply Inter-UE QoS, for each UE, Solution 14 requires the eNB to contact the MME only at the first RRC connection establishment. For subsequent RRC connection establishments, Solution 14 allows to apply Inter-UE QoS before contacting the MME and it introduces inter-eNB signalling delays only in case of eNB change (a new X2-AP procedure is needed for the retrieval of the UE context).
Solution 15 requires interaction between eNB and MME, but it is feasible and secure. Solution 15 increases core network signalling (but not radio signalling) and potentially requires the MME to be contacted at every RRC connection establishment. However, the MME load can be mitigated by the eNB only requesting the QoS information when its control channel is nearing full load. eNB and MME load can also be reduced by caching the QoS information in the eNB (with S-TMSI as identifier); and/or only implementing this on NB-IoT. When contacting the MME it adds one round trip delay between the RAN and the CN. It requires a new S1-AP procedure for the retrieval of the UE context.

***** NEXT CHANGE *****
8
Conclusions

***** SKIP UNCHANGED TEXT *****
8.6
Key Issue 6 - Inter UE QoS for NB-IoT Control Plane Optimisation
For Key Issue 6 (Inter-UE QoS for NB-IoT Control Plane Optimisation) it is agreed to specify in the normative phase Solution 14 (Inter UE QoS for NB-IoT Control Plane Optimisation using a UE context in the eNB).
***** END OF CHANGES *****
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3) RetrieveUEContextRequest



(S-TMSI)







2) Based on the Trucated eNB ID, eNB2 detects that the UE context is in eNB1







4) RetrieveUEContextResponse











5) The eNB stores the UE context and uses the information to schedule. 
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7) Initial UE message (NAS PDU)







6) RRCConnectionsetupComplete (NAS-PDU)
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4) The eNB stores the UE context and uses the information to schedule. eNB assigns a new eNB-UE-ID 
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