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1. Introduction

A new WI was agreed in the RAN plenary meeting on machine-type communications [1]. At the previous RAN2#68-bis meeting, it is decided to start with the most relevant use cases from RAN2 point of view and any improvement should reference a user case with an indication of the problem of current RAN. In this contribution, we analyze activities of MTC devices for low mobility use cases e.g. vendor machine, smart metering and city automation and provide possible solutions to capture new features into the specification.
2. Discussion
Specific service requirement categories are defined in [2]. In this document we focus on the low mobility MTC devices which maybe widely spread and would benefit from MTC application over mobile networks, e.g. vendor machines, smart metering and city automation devices. We firstly analyze the common features and device activities. Then the problems of current RAN solutions are provided in this section.

2.1 Common features analysis

The feature of these use cases are listed in below table.
Table 1: Features of MTC devices in low mobility use cases
	Item
	Feature Description

	Position
	Widely spread (possible in certain area) with fixed position

	Mobility 
	No mobility or low mobility

	Data transmission method
	Most of the data transmission comes from the UL data transmission and low data rate, e.g. one time per day;

Possible of DL data transmission for configuration update

	Data transmission time
	Possible pre-configured by the operator;
Could be time-controlled for UL transmission;

	Power
	Low power consumption is required

	…
	…


2.2 Device activities analysis

Among all the features above, we can see that it does not need mobility relevant procedures for these use cases, e.g. cell update, RA/TA update, handover and etc. And furthermore, it does not need measurement and cell reselection procedure with the same accuracy as mobile terminals.  Additionally, the data is infrequent and delay tolerant.  These can be exploited and the current UE activities defined in RRC_IDLE state can to be optimized to avoid these procedures to save power.

As MTC devices transmit low amount of data in the UL probably in fixed time, the devices can be inactive in most of the time when they do not have data to transmit. Powering-off these devices may be a choice to save power, however the devices may need to be able to detect network command for possible DL data transmission, for example, inform/paging devices to update configurations or report something. Therefore, we propose to introduce a new Idle state. In this state, the discussed MTC devices only need to react to paging. SIB monitoring in this state is considered not necessary, which is defined as one of the tasks for UEs in normal idle state. SIB for MTC device can be acquired just before network access (FFS).
Based on above analysis, it is concluded that UE activities defined in current RRC_IDLE states [4, 5] can be relaxed for the discussed use cases, and maybe therefore save unnecessary signaling processing and on battery life.
Proposal 1: Optimize the current UE activities defined in RRC_IDLE state to allow dormant MTC devices, which include the following aspects:

· No measurement and periodical cell reselection
· No SIB monitoring
3. Solution analysis

The RRC_IDLE state and state transition are shown in Figure 1. The RRC_CONNECTED mode for UMTS indicates the CELL_FACH or CELL_DCH.
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Figure 1: States and states transition in IDLE Mode for discussed MTC devices

As illustrated in Figure 1, new tasks for RRC_IDLE mode MTC devices are defined as below.
3.1 Camped normally state 

When camped normally, the UE can perform the following tasks:
· select and monitor paging channel, if no paging is found it enters into Camped sleep state for power saving; 
· Each time that an MTC device in Camped normally state has pending UL data transmission it could.

· perform necessary measurements for the cell reselection evaluation procedure; 

· perform cell reselection procedure to select the best cell; and then 
· Read SIBs

· transfer to the Connected mode for UL data transmission;

3.2 Camped sleep state 

When in the camped sleep state, the UE shall be able to perform the following tasks:
· UE monitor paging channel, if paging is detected, it enters into the Camped normally state for paging response;

· With longer than normal periodicity:

· perform necessary measurements for the cell reselection evaluation procedure; 

· perform cell reselection procedure to select the best cell; and then 
· Read SIBs

· State transfer from Camped sleep to Camped normally could be triggered by
· time-controlled UL data transmission;

· other triggers are FFS;

· Power off Camped sleep state MTC devices for further power saving is FFS;
Propose 2: To introduce a new Camped Sleep state for low mobility MTC devices
One of the consequences of this state is that it may happen that the UE may be in a wrong cell or the LA/TA (that is the LA/TA in the network may not be synchronised with the TA in the UE) for a certain period of time.  This will mean that UE may not receive Paging messages properly until the next “wake up” time.  This can be expected to be quite rare (such as cell re-planning) and for these cases, application level retransmissions should be sufficient.
4. Conclusion

Based on the analysis in this contribution, it is concluded that some existing features are not necessary for the MTC devices in the low mobility use cases e.g. vendor machine, smart metering and city automation, especially in RRC_IDLE state. The proposals are listed below. 

Proposal 1: Optimize the current UE activities defined in RRC_IDLE state to allow dormant MTC devices, which include the following aspects:

· No measurement and periodically cell reselection
· No mobility relevant procedure
· No SIB monitoring
Proposal 2: To introduce a new Camped Sleep state for low mobility MTC devices
We ask RAN2 to discuss the problem and agree the above proposals. If the proposals are accepted corresponding specifications 25.304 and 36.304 need to be updated.
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