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pCR 45.869 – Resolution of the Remaining FFS in the uPoD Study Item
1
Introduction

1.1
Background Information

Lower power consumption is one of most important attributes of low power battery driven devices. 
To cater for this attribute, in GERAN#60 a new study item on “Power Saving for MTC Devices” was agreed, see [1]. Subsequent input has resulted in updating the content of the study item to identify substantial device power savings that can be realized when using eDRX based reachability combined with optimized idle mode behaviour and relaxed mobility requirements.
1.2
Reason for change

The study has been performed to the point where it is clear that, compared to legacy mobile station operation,  substantial device power savings can be realized for MTC devices using eDRX, optimized idle mode behaviour and relaxed mobility requirements. However, a number of FFS statements remain in the TR 43.869 which need to be resolved in order to fully complete it.
1.3
Summary of change

Remaining FFS statements in TR 43.869 V1.1.0 (2015-05) are updated to allow for fully completing the study item.
1.4
References

[1]
 GP-131136, “New SI Proposal: Study of Power Saving for MTC Devices”, China Mobile Communication Corporation, GERAN #60
pCR to 3GPP TR 43.869 - v1.1.0
	First modification


3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].





3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].


	Next modification


5.2
Use Case 2 - Mobile originated autonomous reporting
For this use case, the MTC device will autonomously detect the need to send a report, e.g. in a periodic manner or the report is sent in specified time period. The network may want to dynamically adjust the periodicity based on the actual network traffic load at a specific time. Reachability will be possible using either paging or reporting events as opportunities to send messages to these types of devices (determined based on use case attribute settings). After sending a report a device will remain reachable at least during a time interval determined by the Ready timer (i.e. during the first part of this interval it continuously monitors AGCH/PCH blocks according to the Non-DRX timer and it then monitors its nominal paging block according to legacy DRX operation for the remainder of this interval). After expiration of the Ready timer, reachability will not be possible until the next reporting event.
The class of devices operate according to this use case would benefit from being able to go into a power saving state between each report transmission – the longer time between the mobile originated reports the larger the power savings.

For both use cases the reachability of devices will therefore be possible during actual reporting events (i.e. while transmitting a report) and while the Ready timer is running. The option of using an Active timer (started immediately following expiration of the Ready timer) for a period of additional reachability is not seen to be needed.
	Next modification


6.1
Traffic model Attributes and Scenarios
Editor’s notes: this section is to describe the traffic model attributes used to identify use case scenarios of interest and to help for the evaluation of candidate GERAN enhancements applicable to use case scenarios of interest.

For traffic model definitions the following attributes are to be used to identify specific use case scenarios of interest:

· Mobility: this attribute defines the mobility behaviour of the MS which may have no mobility (stationary), medium mobility or high mobility (use case 1 and 2).

· MO Data frequency: the frequency at which mobile originated packet data transmissions are to be made for a mobile station (use case 2).
· MT triggering frequency: the frequency at which triggers are sent for a mobile station that operates according to use case 1 (i.e. page reception triggers the transmission of a report, a downlink TBF is not established). This may occur less frequently than allowed for by the periodicity of paging group monitoring.
· Latency: determines the minimum time length required from the point where uplink data becomes available in a MTC device to the point where uplink data transmission begins (use case 2), or how much time it takes for a MTC device to receive a page (trigger) from the point where a SGSN first determines a report is to be triggered (use case 1)
· UL/DL data size: Uplink or downlink packet data size transmitted or received by MTC devices where it is assumed the packet data is to be transmitted/received in consecutive radio blocks with MCS-2 (use case 1 and 2).

· Ready timer: Used in the MS and the network to control the cell updating procedure. While Ready timer is running the MS will monitor the CCCH as well as do necessary cell and/or routing area updates (T3314) (use case 1 and 2).
· Non-DRX timer: Time duration where MS needs to continuously monitor AGCH/PCH blocks immediately after completing the transmission of a report (part of ready timer period) (use case 1 and 2).

Based on the use cases defined in section 5, and the above considered attributes, traffic model specific attributes are shown in Table 6.1-1 for the Network Triggered Traffic Model and in Table 6.1-2 for the Autonomous Reporting traffic model:
Table 6.1-1. Network Triggered traffic model
	Attribute
	Value
	Comment

	RA update periodic reporting interval
	1 day
	Time between periodic RA updates (for the stationary case). 

	MT triggering frequency:
	5 min

1 hour 

10 hours

1 day
	The frequency at which triggers are sent for a mobile station that operates according to use case 1 (Network triggered reporting)

	Packet trigger size
	60 byte (radio interface)
	Size of the application payload used to trigger report

	Mobility
	Stationary
	No cell change while in power saving state (i.e. only periodic RAU).

	
	Medium mobility
	No cell change while in power saving state unless serving cell is detected to be below minimum acceptable quality.

	
	High mobility
	No cell change while in power saving state unless serving cell is detected to be below minimum acceptable quality.

	Uplink data size 
	120 byte (radio interface)
	Report to server 

	Downlink data size
	80 byte (radio interface)
	Report Ack (TCP or application Ack)

	Ready timer
	20 sec 
	Used in the MS and the network to control the cell updating procedure. While Ready timer is running the MS will monitor the CCCH as well as do necessary cell and/or routing area updates (T3314)

	Non-DRX timer
	2 sec
	Time duration where MS needs to continuously monitor CCCH’s (part of ready timer period)

	Active timer
	0
	


Note that the packet size for the trigger sent in the NTR traffic model is based on the assumption that UDP is used

Table 6.1-2. Autonomous Reporting traffic model
	Attribute
	Value
	Comment

	RA update periodic reporting interval
	N/A
	Not applicable to this traffic model with the assumption of periodic reporting and corresponding reporting interval shorter than Periodic RAU timer. 

	MO Data frequency:
	5 min

1 hour 

10 hours

1 day
	Periodic reporting is assumed and defines the time between reports to the network

	Mobility
	Stationary
	No cell change while in power saving state

	
	Medium mobility
	No cell change while in power saving state unless serving cell is detected to be below minimum acceptable quality.

	
	High mobility
	No cell change while in power saving state unless serving cell is detected to be below minimum acceptable quality.

	Uplink data size 
	120 byte (radio interface)
	Report to server 

	Downlink data size
	80 byte (radio interface)
	Report Ack (TCP or application Ack

	Ready timer
	20 sec 
	Used in the MS and the network to control the cell updating procedure. While Ready timer is running the MS will monitor the CCCH as well as do necessary cell and/or routing area updates (T3314)

	Non-DRX timer
	2 sec
	Time duration where MS needs to continuously monitor CCCH’s (part of ready timer period)

	Active timer
	0
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7.4.3

 Long sync procedure

The long sync procedure is performed if any of the tasks performed during the short sync interval fail to be performed successfully as stated in Section 7.4.2.2. In addition, there are other events that can trigger a device to perform the long sync procedure:

·    PCH decoding error (see Event A of section 7.3.1) which can occur even when the short sync procedure is successfully completed. However, it is implementation specific regarding when a PCH decoding error will trigger the long sync procedure. For example, if a device successfully read its nominal paging group during the previous eDRX cycle but fails to do so during the current eDRX cycle then it may simply note the PCH decoding error and try reading its nominal paging group in the next eDRX cycle. 

·    BCCH decoding error (see Event B of section 7.3.1) which can occur whenever a device attempts to refresh its system information. However, it is implementation specific regarding when a BCCH decoding error will trigger the long sync procedure. The frequency with which MTC devices attempt to perform system information refresh is expected to be substantially less than that of legacy devices.

When performing the long sync procedure the device performs the RSSI scan of several carriers (which may take into account already existing knowledge of other carriers), searches for the FCCH on a selected carrier and attempts to read TDMA FN information from the corresponding SCH as performed during the initial cell selection task (i.e. it follows legacy procedures), which could take from 2 to 5 seconds.  As such, it is expected that the long sync procedure will typically result in a cell reselection though it is possible that the same serving may be identified as the best cell.
	End of modifications
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