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Abstract of the contribution: This contribution addresses the editor's note of Sol. 52 (inter-UE QoS support based on retrieval of QoS profile from CN) and completes the solution description.
1.
Introduction
Solution 52 proposes a way for RAN to make Inter-UE priority based on that RAN can retrieve UE QoS profile from the AMF in between msg3 and msg4 in the RACH procedure. Currently, it remains to clarify what the UE QoS profile is and how the AMF retrieves it from the SMF/UDM. 
Since the solution needs to address how to apply inter-UE QoS differentiation, instead of a QoS profile dependent on per-PDU session specific parameters, it seems more appropriate to define a new parameter that is per-UE. Such parameter named NB-IoT UE QoS Index would be part of the UE subscription information stored in the UDM.

In addition, one aspect was not discussed during the last meeting, the added delay in the RACH procedure. The Interaction between RAN and AMF will introduce additional delay between msg3 and msg4, which translates to increased power consumption in the UE. The extra power consumption comes from that the receiver must be constantly on as soon as UE transmit the Msg3(RRC Connection Request), UE will start monitoring (trying to detect) the NPDCCH that is needed to receive Msg4 PDSCH (i.e, the PDSCH carrying Msg4).
2.
Text Proposal
The following text change is proposed vs. TS 23.724.
* * * * Beginning of changes * * * * 
6.52
Solution 52: Inter-UE QoS differentiation based on retrieval of UE Context
6.52.1
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 NB-IoT UE QoS Index from the AMF before message 4 is sent.

6.52.2
Functional Description
The solution is based on the following principles.
At UE initial registration:

a)
The UE indicates to the AMF its 5G-S-TMSI.

b)
The AMF retrieves the newly defined NB-IoT UE QoS Index from the UDM and stores it locally indexing it per 5G-S-TMSI.
At entering CM-CONNECTED:
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 NB-IoT UE QoS Index, 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.
6.52.3
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.

6.52.4
Procedures
6.52.4.1
Provision of UE Context to AMF

1.
During the registration procedure, the UE indicates it wants to send data over NAS and provides the AMF with the 5G-S-TMSI. 
2.
Steps 4-13 of the registration procedure in TS 23.503 subclause 4.2.2.2.2.
3.
The AMF retrieves the NB-IoT UE QoS Index from the UDM. The NB-IoT UE QoS Index is a subscription parameter used to differentiate the QoS handling among NB-IoT UEs.
4.
Step 15-20 of the registration procedure.
5.
The AMF locally stores the NB-IoT UE QoS profile indexed per 5G-S-TMSI.
6/7.Completion of the registration procedure.
6.52.4.2
Retrieval of UE Context from AMF 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 6.52.4.2-1: UE QoS differentiation and context retrieval from the AMF at CM-IDLE to CM-CONNECTED state transition.
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 1:
According to TS 36.331 [23], 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. For other RRC messages, such as the RRCEarlyDataRequest-NB message for Early Data Transmission, such limitation does not apply because they use different physical RACH resources which are larger.
2)
The ng-eNB, based on configuration, sends the N2 RETRIEVE UE INFORMATION (5G-S-TMSI) message to the AMF.
3)
The AMF replies with the N2 UE INFORMATION TRANSFER (with at least the UE QoS profile) message to the ng-eNB with the UE information.


NOTE 2:
The retrieval of further information from the SMF depends on the solution for KI#13 (see Sol. 15 for provision of UE Expected Behaviour to the NG-RAN).
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.

6.52.5
Impacts on existing entities and interfaces

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

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

AMF:

-
At registration, retrieve from UDM and store locally the UE QoS Index.

-
A new N2 procedure to provide UE information to the ng-eNB.
UDM:
-
Addition of UE QoS Index to subscription data.
6.52.6
Evaluation

The solution 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. Similarly to the solution agreed for EPS CIoT Rel-14, the RAN – AMF interaction will cause a delay in the transmission of RRC msg4, which results in a higher power consumption in the NB-IoT UE since it has to constantly monitor the NPDCCH until the msg4 can be decoded.
The solution does not allow to prioritize RRC Message 3 (e.g., in case of Early Data Transmission with a single UL PDU).
Advantages:

-
Support QoS differentiation among UEs that use NAS to delivery data. 

-
Support any types of data, IP, Ethernet, unstructured data.

Disadvantages:

-
Does not support QoS differentiation among PDU Sessions, among QoS flows.

-
Increase the size of some RRC messages to carry 5G-S-TMSI.
* * * * End of Changes * * * *
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Figure 6.52.4.1-1: Provision of QoS context to AMF at UE registration
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