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1   Introduction
As it was discussed in [1] in RAN3#96 meeting, the UE differentiation is one objective of the Rel-15 NB-IoT WI:
	UE differentiation

· Determine what, if any, additional UE-specific information is considered beneficial in the UE Information Transfer procedure for NB-IoT [RAN2, RAN3]. SA2 input should be taken into consideration. 


In this contribution, we provide the identified scenarios, and further analyses the potential solutions.

2   Discussion
As NB-IoT devices could be used in many kinds of deployment scenarios, with different requirements on many aspects such as low or normal power consumption, infrequent or frequent data transmission, good or very deep coverage level, tolerant or sensitive about latency, normal or low mobility or even stationary, etc.
If the eNB is able to know these information, the eNB could take them into account for RRM:

· For the UEs require very low power consumption, the eNB could priorities the scheduling and release the UE earlier.
· If the eNB is able to know the Communication Pattern of the UEs, the eNB could optimize the scheduling and adjust the configuration of the DRX/ inactivity timer.
· In case the UEs requires very low latency, the eNB could take it into account during scheduling, e.g. prioritise the scheduling of this service. 
· For UEs deployed in deep coverage level, the eNB can adjust the number of repetitions. 
· If the eNB is able to know the tenant the UEs belong to, it could help the eNB to treat UEs in different ways, e.g. with this information the eNB can adjust its scheduling for a group of UEs according to their subscription, and service required performance, enabling service-based or tenant/group-based scheduling.
As NB-IoT devices may be deployed for very different usage scenarios, with very different requirements on many aspects, knowing these information can help the eNB to adjust the RRM handling to satisfy the different requirements.
Proposal 1: it is needed for the eNB to get the following information of the UE to satisfy the different requirements for different NB-IoT deployment scenarios/services:
· power consumption requirement

· communication pattern

· latency requirement

· coverage enhancement requirement

· tenant/group information

As most of these information is not able to get from the UE via Uu interface, in order to provide these information to the eNB, we need to analyses whether current mechanisms could be used or not over S1 interface:

(1) SPID

The Subscriber Profile ID IE for RAT/Frequency Selection Priority is used to define camp priorities in Idle mode and to control inter-RAT/inter-frequency handover in Active mode. It is not suitable to redesign the coding to take different NB-IoT requirements into account.

(2) QCI
The Standardized QCI is defined as a set of four performance characteristics including Resource Type (GBR or Non-GBR), Priority, Packet Delay Budget and Packet Error Loss Rate. And as shown in table below that each QCI is mainly used for some specific service types:
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Table 6.1.7: Standardized QI characteristics
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The QCI is defined as an integer with range from 0 to 255 in RAN3 specification, besides the standardized QCIs, and the other operator defined QCI values, the leftover values will be quite limited and cannot satisfy the growing NB-IoT deployments.

(3) ARP
The QoS parameter ARP contains information about the priority level, the pre-emption capability and the pre-emption vulnerability. It is also intended ONLY for admission control into the cell and NOT for scheduling decisions.

 (4) DCN ID / UE usage type

The DCN id is provided from LTE UE to eNB in RRC connection Setup Complete message, with the range (0-65535). But it is defined to be used to indicate the Dedicated Core Network Identity. 
The UE usage type is also specified for dedicated core scenario, and to be provided from MME to eNB in case of NAS rerouting.

As these existing mechanism including SPID, QCI, ARP, DCN, and UE Usage Type are not suitable to be reused to provide the information to help the eNB to satisfy the different requirements for different NB-IoT deployment scenarios/services, it is needed to enhance S1 signaling to carry the corresponding information from MME to eNB.
Proposal 2: enhance S1 signaling to carry the corresponding information from MME to eNB.

3   Conclusion
In this contribution, we further analyses the necessary information to be known by the eNB to satisfy the different requirements for different NB-IoT deployments, get the following proposals:

Proposal 1: it is needed for the eNB to get the following information of the UE to satisfy the different requirements for different NB-IoT deployment scenarios/services:
· power consumption requirement

· communication pattern

· latency requirement

· coverage enhancement requirement

· tenant/group information

Proposal 2: enhance S1 signaling to carry the corresponding information from MME to eNB.

4   Reference

[1] R3-171515 Consideration on UE differentiation (Huawei)
[2] R3-171829 Discussion on UE differentiation in NB-IoT (Ericsson)
3GPP


