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1. Introduction
At RAN#70 meeting, the applicability of S1 signalling enhancements to non-NB-IOT UEs was discussed. It was agreed that changes needed to support non-NB-IOT UEs (typically eMTC UEs) will be discussed in TEI13 session. 
An important feature linked to these enhancements is the possibility for the UE to ask for an early release of the RRC connection, based on UE information that the data transaction is complete. For IOT data transactions, this can expedite the transition to an energy efficient state (RRC_IDLE or PSM) and provide important power consumption savings.
This feature is already part of the CP solution, as the UE can provide a release assistance indication (RAI) at NAS level, allowing the MME to trigger the release of the connection. It will be implemented by NB-IOT UEs and non-NB-IOT UEs supporting the CP solution.
In this contribution, we consider the introduction of such mechanism for the UP solution.
2. Motivation
It is our understanding that typical IoT applications would benefit from using information from the UE to quickly release the connection. 
The considered traffic patterns cover very short data transactions sparsely spread over time. The main use case used for system analysis in [1] is based on a single UL report (between 20-200 bytes), followed by a DL acknowledgment 50% of the time (Mobile Autonomous Reporting periodic reports). However, use cases with a few exchanged messages have also been considered.

Given the short duration of the transaction, the time spent by the UE in CDRX while waiting for the eNB to release the connection (at inactivity timer expiry) can account for a large proportion of the total power consumption. This is reflected by power consumptions simulations, detailed in Annex A – Power Consumption Simulation.
Observation 1: Early RRC Connection Release can provide significant power consumption gain

For such small data transactions, the application in the UE typically knows when the transaction is completed. This was also the SA2 assumption for introducing RAI for the CP solution. There may be applications for which this information is not available, in which case it will not be signalled by to the network. However for simple applications like metering, it is present and reliable.
Observation 2: For CIoT applications, the application in the UE typically knows when the transaction is completed
RAN2 is currently porting the CIoT optimizations initially targeting NB-IoT to non NB-IoT. This will be useful for instance to support efficiently CIoT traffic on eMTC devices. However, not all eMTC deployments targeting CIoT traffic will support CP solution. We believe UP solution might also be used for CIoT traffic.  
Observation 3: UP solution deployments/devices cannot support CIoT traffic as efficiently as CP solution
Similarly to CP solution, what is proposed is to send to the network a release assistance indication upon which it can decide to release the RRC connection. 

Observation 4: The network keeps the control of the release of the RRC Connection
Hence we make the following proposal:
Proposal 1: RAN2 should introduce a way to perform an early release of the RRC connection, based on UE information on transaction completion  

3. Discussion
In our our contribution [3], we discussed several proposals to convey the RAI to the eNB. These proposals are listed below:
Simple fast dormancy approach, which could e.g. reuse the UEAssistanceInformation framework:

· RAI over SRB  (e.g., using UEAssistanceInformation)

Optimized alternatives: 

· RAI over SRB (“RRC Connection Release Request” message), but with a reference to the last UL PDCP PDU

· RAI over DRB (at PDCP level)

Other approaches:
· RAI in RRCConnectionResume Request message

· RAI in a MAC PDU

Among these alternatives, we believe that the simplest and most efficient solution is to have the RAI conveyed at PDCP level. We propose to use a new control PDU, “Release Indication PDCP Control PDU”.
Information to be sent

The new control PDU implicitly indicates that the previous UL PDCP PDU was the last UL PDCP PDU of the transaction. The only information needed in that case is:
· Subsequent DL Data  Expected – SDDE (1 bit)

Overhead

The PDCP payload is only one byte. Similarly to CP solution, when the application indicates that an UL PDCP PDU of the transaction, it can be transmitted along it with a 2 bytes overhead.

NW control/support
The NW should be able to allow or disallow the feature. This can be done on a UE/RRC connection basis if needed, or on a cell basis by adding a flag broadcasted in the system information. We propose to use a new flag in SIB1.
Applicability

As explained in the motivation, the feature is applicable mainly to CIoT traffic. In order to prevent missuses, it can be restricted to specific UEs categories (Cat-M1, Cat-0, Cat-1). Moreover, it is suggested to introduce an IOT bit for the feature.
Proposal 2: Consider sending the Release Assistance Indication as a new PDCP control PDU
4. Conclusion 
In this contribution, we have discussed the early RRC Connection Release for non NB-IOT UEs. We make the following proposals:
Proposal 1: RAN2 should introduce a way to perform an early release of the RRC connection, based on UE information on transaction completion
Proposal 2: Consider sending the Release Assistance Indication as a new PDCP control PDU
Corresponding CRs are provided in [6] and [7].
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6. Annex A – Power Consumption Simulation
The UE activity required to support a single small data transactions cycle would typically consist of:

· Reconnection phase – Waking up, synchronization, transition to RRC_CONNECTED

· Active phase – in which application data transaction takes place

· Inactive/Release phase – DRX inactivity timer, short DRX cycles, long DRX cycles and Release (transition to RRC_IDLE) triggered by eNB inactivity timer

The power consumption results are shown in Figure 1 (considering non optimized NW parameters) and Figure 2 (considering more optimized NW parameters). Both figures indicate the power consumption with legacy RRC connection release, as well as with an early RRC connection release, triggered by an indication from the UE that the transaction is complete.
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It can be seen that there would be an important benefit to introduce an early release of the RRC connection, in order to cut down the useless inactive phase. In our simulations, the inactive phase can account for up to ~70% of the total power consumption with non-optimized parameters, and still up to ~35% with more optimized parameters.

The simulation is based on accepted power consumptions figures from [4] and [5].

	Power related configuration

	Receive power
	1
	unit/ms

	Transmit power
	2.5
	unit/ms

	Light sleep  power
	0.01
	unit/ms

	Wake-up and synchronization time
	34
	ms


The active phase is modeled according to the following parameters.

	Application configuration

	Average active duration
	80
	ms

	Average Tx subframes
	10
	subframes


Regarding network configuration, we have considered 2 set of parameters.
Non-optimized NW parameters

	Network related configuration

	Short DRX cycle
	40
	ms

	Short DRX count
	4
	 

	Long DRX cycle
	320
	ms

	DRX on duration
	10
	ms

	DRX inactivity timer
	200
	ms

	eNB idle inactivity timer
	10
	s

	Reconnection time
	100
	ms

	Tx subframes during reconnection
	5
	subframes

	Early Connection Release  duration
	5
	ms

	Early Connection Release Tx
	1
	subframes


Optimized NW parameters
	Network related configuration

	Short DRX cycle
	40
	ms

	Short DRX count
	0
	 

	Long DRX cycle
	640
	ms

	DRX on duration
	1
	ms

	DRX inactivity timer
	100
	ms

	eNB idle inactivity timer
	5
	s

	Reconnection time
	100
	ms

	Tx subframes during reconnection
	5
	subframes

	Early Connection Release  duration
	5
	ms

	Early Connection Release Tx
	1
	subframes


Figure � SEQ Figure \* ARABIC �1� – Non-optimized NW parameters





Figure � SEQ Figure \* ARABIC �2� – Optimized NW parameters









