[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting #99bis	R2-1711636
Prague, Czech Republic, 9th – 13th October 2017

Agenda Item:	9.13.6
Source: 	MediaTek Inc.
Title:  	Further discussion on NB-IOT UE differentiation 
Document for:	Discussion and decision
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37][bookmark: _Ref178064866]Introduction
At RAN2#99, there were some initial discussions on UE differentiation and it was agreed to have an e-mail on information beneficial for the eNB w.r.t. Uu operation [1]:
[99#44][NB-IoT] UE differentiation (Huawei)
Focus on what information is beneficial for the eNB w.r.t. Uu operation, can also discuss how the   information becomes available in the network, e.g. for non-static information, if any.
Parameters in four categories, communication pattern, QoS requirements, power consumption requirements, coverage enhancement, have been discussed. Some parameters are useful with consensus; however, some parameters are not so clear on the usefulness. 
In this paper, we further discuss the UE differentiation information to help network to make a UE staying in a power efficient state but still be reachable, i.e. how to set an optimized AS Idle trigger / Inactivity timer and cDRX configuration. 
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There is a trade-off between UE reachability and its power consumption. To maintain the reachability, UE needs to periodically monitor to the network for the possible data transmission. As discussed in [2], the most power efficient way is to let UE go to idle immediately after the data transmission is finished but still allow application specific possibilities for typical data exchange. The transaction behaviour of the application should be with adequate power consumption characteristics. 

For most of the cases, UE turns to RRC idle after data transmission. PSM/eDRX can be configured to make a UE reachable in a power efficient way. In [2], we mentioned that the NAS (PSM/eDRX) and AS (RRC inactivity timer, cDRX) configurations should be well coordinated to achieve the target. In the current mechanism, UE can propose to the MME the PSM and/or eDRX configuration through NAS signalling. It could be useful for the eNB to know the PSM/eDRX configuration of the UE. Thus, it can avoid the situation that 

a) UE stays in cDRX for a while and then 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. Or

b) 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 1: knowledge of PSM/eDRX configuration can be used to align the AS configuration with the NAS configuration for reachability, e.g if the NAS configuration provides reachability, e.g. if the UE can be paged reasonable number of times before PSM, AS Idle trigger / inactivity timer only need to take into account typical traffic case, e.g. immediate Idle release would work. 

In addition, the traffic profile information, e.g., single UL, DL after UL, application layer ACK, etc., would assist eNB to make proper configuration on the RRC inactivity timer. UE would stay in RRC connected longer if DL transmission is expected. Or UE based on it battery state and the battery life requirement suggests its preference on the configuration of RRC inactivity timer to the network would be helpful. 

Observation 2: the traffic profile information, e.g., single UL, DL after UL, application layer ACK, etc., would help to tailor the AS Idle trigger / inactivity timer. 

Furthermore, if the UE stationary information is provided to the network, with the stationary information, we believe the RRM measurement to the UE will be relaxed. A stationary device may skip the measurements on other cells or measure with less frequency. This also means that keeping UE in connected mode with cDRX can be very power efficient for stationary UEs, and it is likely more efficient to use cDRX to keep a UE reachable before PSM sleep rather than having the UE pageable in Idle. For mobile UEs the situation may be different and it can be costly to keep the UE in connected for longer times. 

Observation 3: knowledge on whether the UE is stationary can help determine a power efficient AS Idle trigger / inactivity timer. 

[bookmark: _GoBack]We note that in the absence of information cDRX could be set long, to always optimize for power consumption. Additional traffic profile information, e.g. interactivity, intra-session real time requirements, or knowledge of the type of device, Meter, Interactive communication device, could further help determine a more optimized cDRX setting during the AS awake time.

Observation 4: Stationary knowledge and Additional traffic profile information, e.g. interactivity, intra-session real time requirements, or knowledge of the type of device, Meter, Interactive communication device, can help determine a suitable setting for the cDRX. 
Signalling
The UE performance on PSM/eDRX configuration can be set by the application layer via AT commands according to TS27.007. The information is reported through the NAS signalling and is stored in MME to align with the paging configuration. 

For the AS Idle trigger / inactivity timer and cDRX configuration there could be three methods to derive this. 

· We note that most aspects in the observations above are rather static and related to the type of device, which means that suitable parameter values could be determined by an Application developer or middleware developer to be provided by the application AT command interface in the UE as for the PSM/eDRX parameters. Using a consistent method could ensure consistency between AS and NAS configurations.
· If subscriptions are differentiated in a fine-granular way to be different for different device characteristics it could be possible to derive this from a subscription parameter stored in HSS, which would typically then be part of SLA between the M2M vendor and telco operator. 
· A third way could be to try to provide all piece of information in the observations above to the eNB, and let the eNB decide dynamically what would be the best configuration. 

We see that many companies think the eNB should decide as it anyway might need assistance information in general for RRM operation. As we think it is very important to configure power sensitive devices correctly, we believe that providing assistance information to the eNB is a best effort way is not sufficient. Thus we suggest instead that either the first or the second approach would make most sense. 

Proposal 1: UE should report the desired values on RRC inactivity timer and cDRX configuration to the eNB, to be further stored in the MME and used at every RRC connection.   

If this proposal is not agreeable, the following alternative could also work: 

Proposal 2: There should be a subscription parameter, that maps to a device power requirements, and that can be used to determine allowed configurations sets for MME eDRX/PSM configuration, and for eNB Idle transition trigger and c-DRX configuration.
Conclusion
Observation 1: knowledge of PSM/eDRX configuration can be used to align the AS configuration with the NAS configuration for reachability, e.g if the NAS configuration provides reachability, e.g. if the UE can be paged reasonable number of times before PSM, AS Idle trigger / inactivity timer only need to take into account typical traffic case, e.g. immediate Idle release would work. 

Observation 2: the traffic profile information, e.g., single UL, DL after UL, application layer ACK, etc., would help to tailor the AS Idle trigger / inactivity timer. 

Observation 3: knowledge on whether the UE is stationary can help determine a power efficient AS Idle trigger / inactivity timer. 

Observation 4: Stationary knowledge and Additional traffic profile information, e.g. interactivity, intra-session real time requirements, or knowledge of the type of device, Meter, Interactive communication device, can help determine a suitable setting for the cDRX.

Proposal 1: UE should report the desired values on RRC inactivity timer and cDRX configuration to the eNB, to be further stored in the MME and used at every RRC connection.   

If this proposal is not agreeable, the following alternative could also work: 

Proposal 2: There should be a subscription parameter, that maps to a device power requirements, and that can be used to determine allowed configurations sets for MME eDRX/PSM configuration, and for eNB Idle transition trigger and c-DRX configuration at every connection.
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