3GPP TSG-RAN3 Meeting #89bis 
R3-151956
Sophia-Antipolis, France, Oct 5th-9th, 2015
Title: 
Impacts of NB-IoT on RAN3
Source: 
Huawei
Agenda item:
26
Document for:
Discussion
1   Introduction
In RAN#69, a new WI NB-IoT [1] was approved, the objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. In the WID, the detailed objectives related to RAN3 include:
·  Any enhancements to S1 interface to CN and related radio protocols to support the work SA2 is conducting on the systems aspects such as signalling reduction for small data transmissions.

· RAN3 to specify changes to existing S1 interface
· The interface to the core network will be an optimised interface discussed in SA2 as part of FS_AE_CIoT.
This paper introduces the related standardization progress, and the potential impacts on RAN3.
2   Discussion

From our view, the following aspects will have impact on RAN3:
1) Efficient small data transfer

2) Extended DRX in idle mode

3) Paging optimisations for coverage enhancements
4) Efficient paging area management
5) Selection of Dedicated Core Network
2.1   Efficient small data transfer

How to achieve the efficient small data transfer is under the discussion in SA2 study FS_AE_CIoT. Until now there are two kinds of solutions, one is control plane based and the other is user plane based. The common characteristics of control plane based solutions are that the data is transmitted over control plane without any security association needed at access stratum level. And the common characteristics of user plane based solutions are that the data is transmitted over user plane and UE context is kept in eNB/MME to optimize signaling during IDLE to CONNECTED mode transition. 
SA2 has pointed in the LS [2] to RAN and SA that, it is feasible to define an optimized S1-based architecture meeting the transmission efficiency and device energy consumption requirements for Cellular IoT as part of Rel-13, and SA2 plans to conclude on which solution(s) to progress for normative phase by SA2#111 meeting (2015 Oct) and start normative work from SA2#112 (2015 Nov).  
Conclusion 1: solution on efficient small data transfer is pending to SA2 decision.

2.2   Extended DRX in idle mode

GERAN has sent LS to SA2 in [3] to ask guidance for paging in eDRX. SGSN is required to buffer paging messages and send paging shortly before expiration of the device specific eDRX cycle timer. BSSs are required to be time coordinated and send the SGSN information that can be used for determining the “time remaining until the next paging occasion”. Regarding the method for providing the SGSN with "time remaining until the next paging occasion" depends on the guidance from SA2 [4].
RAN2 also has sent LS to SA2 and RAN3 talking about idle mode eDRX [5]. The similar assumptions are made as in GERAN. The MME is required to buffer paging message and have some awareness of the approximate time when the UE will become reachable. eNBs are required to be loose H-SFN synchronized to ensure paging robustness when the UE moves between cells. The detail solutions are expected to be provided by SA2.
Conclusion 2: solution for extend DRX in idle mode is pending to SA2 decision.
2.3   Paging optimisations for coverage enhancements
In the LS from GERAN2 to SA2 [6], the work assumptions for coverage class and paging procedures were listed, which include:

· WA 1: The MS shall determine if currently estimated coverage class is different from last reported Coverage Class.  

· WA 2: The MS should report changes of its coverage class to the CN. The trigger of the reporting, to avoid frequent signaling, is FFS.

· WA 3:  At least the estimated coverage class for downlink will be indicated to the RAN when attempting system access.

· WA4: The changes of estimated coverage class for downlink may be indicated to the RAN during data transmission.

· WA 5: The RAN will include the coverage class information in the uplink data PDU sent to the CN. 

· WA 6: Upon reception of the device specific coverage class information the CN stores it for use in subsequent paging for delivery of downlink data to that device.

· WA 7: In order for RAN to send a page with the appropriate coverage enhancements the CN needs to convey the latest known coverage class information in the downlink paging PDU.
According to TR45.820[8], when a MS is in Idle Mode it wakes periodically to receive paging, the MS can use this awake time to determine whether its coverage class has changed and signal changes to the network before its paging occasion. The MS does not need to wake-up between paging occasions only to check whether its coverage class has changed and signal any changes to the network. 
In low cost MTC coverage level enhancement discussion, the idle mode UE will not update its coverage level to the network. Further optimisations may be needed in NB-IoT.
Conclusion 3: further optimisations may be needed to make sure IoT device can receive paging messages in different coverage conditions.
2.4   Efficient paging area management
As described in TR23.720 [7], the majority of Cellular IoT devices would have no/low mobility characteristic, and the serving cell can be changed while the UE does not move due to various reasons such as radio load condition change and neighbouring condition changes (i.e. blocked by new building), paging area management in order to limit smaller paging area is required for paging optimisation for Cellular IoT devices.

In RAN3 some solutions are under discussion, the recommended cells and eNBs will be provided from eNB to MME in UE CONTEXT RELEASE COMPLETE message, this mechanism can be reused in NB-IoT.

Conclusion 4: ongoing RAN3 investigation can be reused to support efficient paging area management for NB-IoT.
2.5   Selection of Dedicated Core Network
There may be one or more EPC dedicated core networks supporting IoT, to support the selection of dedicated core network for IoT devices, the redirection of IoT devices is assumed to use DECOR functionality.
Conclusion 5: DECOR can be reused to redirect IoT devices to the dedicated core network.

3   Conclusions
In this paper, impacts of NB-IoT on RAN3 are discussed, get the following conclusions:
Conclusion 1: solution on efficient small data transfer is pending to SA2 decision.

Conclusion 2: solution for extend DRX in idle mode is pending to SA2 decision.
Conclusion 3: further optimisations may be needed to make sure IoT device can receive paging messages in different coverage conditions.
Conclusion 4: ongoing RAN3 investigation can be reused to support efficient paging area management for NB-IoT.

Conclusion 5: DECOR can be reused to redirect IoT devices to the dedicated core network.
It is proposed to further discuss the first 3 topics in NB-IoT WI in RAN3. 
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