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The WI of further enhanced NB-IOT has been approved in RAN#76. According to the WID [1], one of the objectives is UE differentiation, described as follows.
	A-6. 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 study the UE specific information reporting to the network to assist the application specific configuration to achieve power efficient operation. 
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To support NB-IoT with a wide range of applications in an efficient way, additional UE-specific information where a UE provides to the network would be beneficial. With the UE-specific information, the network is able to make an application specific AS configuration as the AS configuration impacts the power consumption significantly. 
UE-specific information
For M2M, UE traffic profile varies a lot with different applications and use cases. One of the important things to save the UE power is let UE go to idle mode immediately after the data transmission is finished but still allow application specific possibilities for typical Data Exchange / transaction behaviour of the application with adequate power consumption characteristics. 

To support this, the AS configurations on a) connected mode to idle mode transition and b) the connected mode DRX should be aligned with the UE application traffic requirements and the usage of NAS features such as eDRX and PSM mode. UE based on its application and the traffic pattern suggested to the network the desired configuration on the connected to idle mode transition and connected mode DRX helps the network to make the power efficient AS configuration. 
    
In particular for a UE using PSM, there are two methods to keep the UE reachable after UL transmission, 
1) the UE stays in the connected mode for a while based on AS behaviour, and then turns to PSM sleep, by short or zero time in Idle Mode; 
2) the UE goes to Idle Mode immediately and stays in this state for a while and then turns to PSM sleep. 
In 1) the UE is immediately reachable and in 2) the UE is page-able during the idle mode and in both cases, once the UE goes to PSM sleep, it is unreachable. 

For both methods, the NAS and AS configurations should be coordinated. 

Otherwise, in one situation the UE may stay in connected mode DRX for a while and then the UE turns to idle to be reachable by paging for a while; both AS and NAS are configured to give the opportunity to network for DL transmission, which leads UE being awake too long and spending too much power on PDCCH monitoring. 

In the other situation, both NAS and AS may assume that the other layer will handle the DL transmission, but not. Thus, the UE goes directly to PSM sleep while the UE should wait in the reachable state for a while. 

Observation: The NAS and AS configurations to make a UE reachable after a transmission should be coordinated. 
 
In the current mechanisms, UE can propose to the MME the PSM and/or eDRX configuration through NAS signalling. Considering the R15 target of further power consumption reduction, UE should be able to impact the AS configuration for going to idle, too. According to the traffic type and the traffic pattern, UE should be able to suggest to the network its preference on the RRC inactivity timer and the connected mode DRX configurations. 
 
Proposal 1: UE reports to the network its preference on the RRC inactivity timer value. 

Proposal 2: UE reports to the network its preference on the connected mode DRX parameters. 

Signalling
Since the UE preference on the RRC inactivity timer value and the connected mode DRX parameters may be used by eNB for the UE specific AS configuration, the UE reporting on the desired values should be in RRC format. 

For efficiency in avoiding radio overhead, and for solutions without the possibility to do reconfiguration (i.e. without AS security), the UE specific AS information need to be available to the eNB at MSG4, to be part of the first AS configuration message to the UE for a certain access. For connection resume, the UE specific AS information can be stored in the UE context that is resumed in the eNB. For connection establishment (the CIOT CP optimization), the eNB should be able to receive this UE specific AS information from the MME. It could be treated similar to AS UE capabilities. A New S1AP may be needed to store the UE preference information in MME. It can LSed to consult with SA2 and RAN3.

The UE-specific information could typically be reported by UE at the initial registration procedure. The procedure can be similar to the UE information procedure the eNB requests the UE-specific information from UE and UE responses by sending the desired RRC inactivity timer and connected mode DRX configurations. 


Proposal 3: UE preference on RRC inactivity timer value and connected mode DRX parameters is in RRC format. 

Proposal 4: The UE preference information should be stored in MME and in the resume RRC context. 

Proposal 5: Send an LS to SA2 and RAN3 and ask for the implement support in their specifications. 



Conclusion
We have the following observation:
Observation: The NAS and AS configurations to make a UE reachable after a transmission should be coordinated. 

It is proposed to discuss and decide on the following proposals:
Proposal 1: UE reports to the network its preference on the RRC inactivity timer value. 

Proposal 2: UE reports to the network its preference on the connected mode DRX parameters. 

Proposal 3: UE preference on RRC inactivity timer value and connected mode DRX parameters is in RRC format. 

Proposal 4: The UE preference information should be stored in MME and in the resume RRC context. 

Proposal 5: Send an LS to SA2 and RAN3 and ask for the implement support in their specifications. 
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