3GPP TSG RAN WG3 AdHoc NB-IoT
R3-160043
Budapest, Hungary, Jan 20th-22th, 2016

Title: 
MO and MT procedures in Control Plane solution
Source: 
Huawei
Agenda item:
26.1
Document for:
Discussion
1   Introduction
During SA2#112 meeting, S2-154451 [1] was endorsed for introduction of Control Plane CIoT EPS optimization, there was a big progress compared with what was captured in TR23.720. In this contribution, we analyses the RAN3 impact of Control Plane solution based on the latest SA2 endorsed CR.
2   Discussion
2.1   Traffic Model

TR45.820 [2] Annex E.2 shows the traffic models for Cellular IoT, four different application traffic models are defined to reflect the traffic characteristics of applications expected to be supported using Cellular IoT:

Traffic Model 1: Mobile Autonomous Reporting (MAR) exception reports
A DL application layer ACK for an uplink periodic reporting event is assumed in 50% of UL MAR periodic reports generated. Examples of such applications include smoke alarm detectors, power failure notifications from smart meters, tamper notifications etc.
Traffic Model 2: Mobile Autonomous Reporting (MAR) periodic reports
Periodic uplink reporting is expected to be common for cellular IoT applications such as smart utility (gas/water/electric) metering reports, smart agriculture, smart environment etc.
Traffic Model 3: Network Command
The Network Command (NC) traffic model is used to model applications where an application server generates an application layer command to the device to perform an action without the need for an uplink response from the device e.g. command to switch on the lights or to trigger the device to send an uplink report as a result of the network command e.g. request for a smart meter reading. 

Traffic Model 4: Software update/reconfiguration model
It is expected that all Cellular IoT devices will require some form of application layer software update/reconfiguration occasionally.
Table 1. Summary of the CIoT traffic model
	
	Application payload size
	Periodic inter-arrival time
	expected ACK

	Traffic Model 1
	20 bytes
	every few months or even years
	For every generated uplink report (i.e. 100% of uplink exception reports), it is also assumed that the application will send a downlink application ACK.

	Traffic Model 2
	20 to 200 bytes
	1 day (40%), 2 hours (40%), 1 hour (15%), and 30 minutes (5%)
	A DL application layer ACK for an uplink periodic reporting event is assumed in 50% of UL MAR periodic reports generated

	Traffic Model 3
	20 bytes
	1 day (40%), 2 hours (40%), 1 hour (15%), and 30 minutes (5%)
	It is assumed that 50% of such Network Commands will require the MS to send an application layer UL response whilst the other 50% will not generate a response in system level simulations. 

	Traffic Model 4
	200 to 2000 bytes
	(180 days)
	


Based on Table1, it is known that the solution needs to fulfil the scenario required by the 4 traffic models above. 

2.2   MO procedure

In [1], the MO procedure is illustrated in Figure below:
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Figure 4.3.17.x.1-1: MO Data transport in NAS signalling
Based on the steps descriptions, it is easily to know that:
· UE will indicate a Release Assistance Information in the NAS message, to indicate whether Downlink data transmission (e.g. Acknowledgements or responses to UL data) subsequent to the Uplink Data transmission is expected or not, and whether the S1 connection has to be released when DL data is received.
· The UL small data packet will be carried by INITIAL UE MESSAGE message from eNB to the MME;

· The DL ACK (if any) can be carried by DOWNLINK NAS TRANSPORT message from MME to the eNB;

· If no Downlink Data is expected based on the Release Assistance Information from the UE, the MME immediately releases the connection, by trigger S1 release procedure.
· If the Release Assistance Information was received with UL data and it indicated a request to release the RRC connection upon DL data reception, the MME also includes in the S1-AP message an indication that the eNodeB shall release the RRC connection after successfully sending data to the UE, and then the eNB will trigger S1 release procedure.
· If no NAS activity exists for a while the eNB detects inactivity and the eNB starts an eNB initiated S1 release procedure.
· The UE-associated logical S1-connection is released by UE Context Release procedure (eNB initiated, or MME initiated), there is no implicit S1AP UE Context Release.

Conclusion 1: the MO procedure can be used to support for traffic model 1 and 2, i.e. one UL NAS-PDU transmission with or without expected ACK.

2.3   MT procedure

In [1], the MT procedure is illustrated in Figure below:
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Figure 4.3.17.x.2-1: MT Data transport in NAS signalling

Based on the steps descriptions, it is easily to know that:

· The DL packet will be carried by DOWNLINK NAS TRANSPORT message from MME to the eNB;

· The UL ACK (if any) can be carried by UPLINK NAS TRANSPORT message from eNB to the MME;

· At any time the UE may provide a Release Assistance Information with UL data in the NAS Message.
· The UE-associated logical S1-connection is released by UE Context Release procedure, there is no implicit S1AP UE Context Release.
Conclusion 2: the MT procedure can be used to support for traffic model 3 and 4, i.e. one DL NAS-PDU transmission with or without expected ACK, and multiple DL NAS-PDU transmission.
2.4   RAN3 impacts 
Issue 1: how to provide Release Assistance Information from MME to the eNB?

Considering of the MO and MT procedures defined in SA2, it was stated that if the Release Assistance Information was received with UL data and it indicated a request to release the RRC connection upon DL data reception, the MME also includes in the S1-AP message an indication that the eNB shall release the RRC connection after successfully sending data to the UE.
· In case the S1AP indication is provided to the eNB in DOWNLINK NAS TRANSPORT message, the eNB is able to immediately trigger the release procedure towards the MME and UE, after successfully sending data to the UE.

· If the indication is not provided to the eNB, eNB has to wait until a pre-configured timer expires, and UE will stay in RRC connected mode.

Considering the higher processing load in the eNB and UE power consumption for the second case, it is preferred to introduce the S1AP indication in DOWNLINK NAS TRANSPORT message, in line with the SA2 agreement.

Proposal 1: introduce the Release Indicator in DOWNLINK NAS TRANSPORT message.

Issue 2: if and how to support multiple UL NAS-PDU transmission in case no ACK expected?

Although the listed traffic model does not include multiple UL small data packets transmission, it is probable that multiple UL small data packets traffic model is needed to be considered for some applications.

As shown in the MO procedure, the UL small data will be transmitted via INITIAL UE MESSAGE message, which can support the single UL packet transmission. 
After the first UL small data transmission, if there is a ACK in downlink direction, the eNB will receive the ACK via DOWNLINK NAS TRANSPORT message, and if there are more UL data packets need to be transmitted, the eNB will use UPLINK NAS TRANSPORT messages to carry these packets, that means multiple UL data transmission with ACK can be supported by the MO procedure.

But if there is no ACK in downlink direction, there may be no S1AP signalling from MME to the eNB before release. Then we cannot use existing UPLINK NAS TRANSPORT message to carry the following UL packets, as the MME UE S1AP ID is a mandatory IE in the UPLINK NAS TRANSPORT message. There are several potential solutions:

· Solution1: use INITIAL UE MESSAGE messages to carry the following UL small data packets.
· Solution2: specify that in this scenario, the MME S1AP UE ID could be ignored in the UPLINK NAS TRANSPORT message, by introducing one bit flag.
· Solution3: introduce a new Class 2 S1AP message from eNB to MME to carry the UL small data packets.
· Solution4: introduce a new Class 2 S1AP message from MME to eNB to provide the MME UE S1AP ID, or always send DOWNLINK NAS TRANSPORT message (may without payload) upon receiving the INITIAL UE MESSAGE messages.
As there could be multiple applications used for NB-IoT network, it is reasonable to not limit the solution only for one UL packet transfer. To support the multiple UL data packet transfer scenario, considering the complexity of each solution, and the original intention of each procedure, it is preferred to select solution2 to carry the following NAS PDUs to the MME. 

Proposal2: introduce a flag, in case the flag is present, the MME S1AP UE ID in the UPLINK NAS TRANSPORT message could be ignored by the MME.

3   Proposals
In this contribution, we analyse the RAN3 impact of MO and MT procedures in Control Plane solution, and get the conclusions that:

Conclusion 1: the MO procedure can be used to support for traffic model 1 and 2, i.e. one UL packet transmission with or without expected ACK.

Conclusion 2: the MT procedure can be used to support for traffic model 3 and 4, i.e. one DL packet transmission with or without expected ACK, and multiple DL packets transmission.
Furthermore, get the following proposals after discuss the issue1 and 2 in section 2.4: 
Proposal 1: introduce the Release Indicator in DOWNLINK NAS TRANSPORT message.

Proposal 2: introduce a flag, in case the flag is present, the MME S1AP UE ID in the UPLINK NAS TRANSPORT message could be ignored by the MME.

It is proposed to agree the corresponding CR in [3] and [4].
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