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Abstract of the contribution: Assumptions regarding MTC characteristics applicable for Offline Triggering
Discussion:

SA2 has an outstanding LS to SA1 asking for clarification of offline and triggering requirements (applicable excerpt of LS in Attachment 1).  Since SA2 is meeting prior to SA1, some working assumptions should be made in order to progress the study.

One has to consider what type of system improvement is made when a system supports triggering offline devices.
1. Is it reduced power consumption for the UE?  

a. TS 22.368 states in a note that a UE that is offline is “detached” but listening for radio signals.  Conclusion: offline does not reduce power consumption
Note: TS 22.368 also has independent requirements for lower power consumption.  When that SIMTC is specified, it could be used with offline triggering.
2. Is it reduced signalling?

a. TS 24.301 states periodic timers do not have to be used; additionally as part of rel.10 MTC work the periodic timer has been extended.  Per NAS signalling this could be up to 12.9 days (see Attachments 2 and 3).  If the UE needs to be triggered frequently and is offline/detached, then it is much more signalling intensive to attach to the network for each trigger than to stay attached and idle.  Conclusion If triggering (i.e., infrequent data transmission) occurs less than the extended periodic timer (i.e., 12.9 days) then there may be minimal signalling improvements.  
3. Is it reduced core network resources?

a. Paging resources

i. If the UE is detached with high mobility and no boundaries to where the UE could possibly be, paging resources would far exceed those used for attached idle devices where the network knows the PLMN and LA/RA/TA of the UE.  Conclusion: Paging resources can remain the same for an offline UE if the UE is low/no mobility and if the UE notifies the network if it moves outside the known LA/RA/TA.  
b. Broadcast resources

i. Use of broadcast has had minimal discussion in SA2.  However, if an MTC service is offered in a known area, broadcast can be used for triggering devices.  The service area can be known for example via the CBC.   Conclusion: If the network (e.g., via CBC) knows the location of the UE, triggering via broadcast service would be the same amount of broadcast resources as an attached idle UE if the UE remains within the broadcast area. 
c. Memory/Context

i. Memory is reduced if UE context does not need to be retained in the MME/SGW/PGW or SGSN/GGSN.  However, some minimal information needs to be retained either in the HSS or MME/SGSN regarding the UE’s location for a paging solution (see 3.a) or possibly via CBC for a broadcast solution (see 3.b).  Additionally, if “offline” does not mean completely detached, for example if it can be considered “hibernating” then perhaps minimal context information can be retained in the MME/SGSN so that the UE will not have to go through complete attach/authentication procedures when it is triggered.  Conclusion: Memory can be reduced in the MME/SGW/PGW or SGSN/GGSN for offline devices.
4. Does “offline” apply to PS only or CS as well.
a. Per SA2 email discussion there doesn’t seem to be a need to have this capability for CS.  E.g., There was no objection to the following recommendation “At KPN we would like to remove the dependency on CS domain for MTC devices. In the vary majority of cases, there is no need for CS based services. CS domain is only used for triggering. It implies needing resources in CS for MTC. And as MTC devices often remain a very long time, it implies a dependency on CS for a very long time.”  Conclusion: Offline applies to PS-only devices.
Recommendations:
Working assumptions for triggering an offline device are proposed.  These can be captured in the SA2 meeting minutes or within TR 23.888.
I. The network must know the UEs location (e.g., LA/RA/TA or broadcast area).

II. UE is low/no mobility and must notify the network if it moves to a different LA/RA/TA or broadcast area.

III. UE has infrequent data transmissions.

IV. “Offline” applies to PS-only UEs.

Send an LS to SA1, including SA2’s working assumptions, and request service requirements to be enhanced for triggering an offline device (see draft in S2-111699).

Attachment 1 – Excerpt SA2 #83 LS Out to SA1

Reference: S2-111263:
…

TS 22.368, v11.0.1, 7.1.1 (eleventh bullet) "MTC Devices may be kept offline or online when not communicating, depending on operator policies and MTC Application requirements." Further, in 7.1.2, "Receiving trigger indication when the MTC Device is offline." and "NOTE:
Online means the MTC Device is attached to the network for MT signalling or user plane data. When the MTC Device is offline (i.e. detached) the MTC Device can listen to trigger indications on e.g. a broadcast or paging channel" and 7.2.11, "The network may apply Location Specific Trigger when the MTC Device is offline." and 7.2.13 “The network shall establish resource only when transmission occurs. When there is data to transmit and/or receive, the MTC Device shall connect to the network, transmit and/or receive the data, then following successful transmission/reception,  return to an offline state."

Background: SA2 has begun to discuss the requirement to make detached devices reachable from the network. This requirement may have a major impact on 3GPP UEs and Networks system. Therefore, SA2 kindly requests further explanation of the concrete objectives motivating this requirement.
Q4a: In the above cited text, behaviour is described for "offline " MTC Devices. Please clarify what SA1 means by an MTC Device being offline and indicate whether there are unstated objectives that motivate these passages? (For example, to reduce signalling, state in the network, energy consumption by the MTC Device, etc.) 

Q4b: During discussion of the "Device Trigger" requirement it has been observed that any mobile terminated support for offline MTC devices would be simplified (or indeed may only be possible) for devices with limited or no mobility including no change on serving PLMN. Would it be acceptable to limit the applicability of Device Trigger to restricted mobility scenarios, or to limit it to attached devices only?

…
Attachment 2 – Periodic Timer

From TS 24.301 subclause 5.3.5
5.3.5    Handling of the periodic tracking area update timer and mobile reachable timer (S1 mode only)

Periodic tracking area updating is used to periodically notify the availability of the UE to the network. The procedure is controlled in the UE by the periodic tracking area update timer (timer T3412). The value of timer T3412 is sent by the network to the UE in the ATTACH ACCEPT message and can be sent in the TRACKING AREA UPDATE ACCEPT message. The UE shall apply this value in all tracking areas of the list of tracking areas assigned to the UE, until a new value is received.
If the timer T3412 received by the UE in an ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT contains an indication that the timer is deactivated or the timer value is zero, then the timer T3412 is deactivated and the UE shall not perform periodic tracking area updating procedure.
Attachment 3 – Extended Periodic Timer 

From TS 24.008 10.5.7.4a (This is referenced from 24.301).  

The max value is 310 hrs = 310/24 = 12.9 days.

10.5.7.4a
GPRS Timer 3

The purpose of the GPRS timer 3 information element is to specify GPRS specific timer values, e.g. for the timer T3396.

The GPRS timer 3 is a type 4 information element with 3 octets length.

The GPRS timer 3 information element is coded as shown in figure 10.5.147a/3GPP TS 24.008 and table 10.5.163a/3GPP TS 24.008.

	
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	GPRS Timer 3 IEI
	octet 1

	
	Length of GPRS Timer 3 contents
	octet 2

	
	Unit
	Timer value
	octet 3


Figure 10.5.147a/3GPP TS 24.008: GPRS Timer 3 information element

Table 10.5.163a/3GPP TS 24.008: GPRS Timer 3 information element

	GPRS Timer 3 value (octet 3)

Bits 5 to 1 represent the binary coded timer value.

Bits 6 to 8 defines the timer value unit for the GPRS timer as follows:

Bits 

8 7 6

0 0 0 value is incremented in multiples of 10 minutes 

0 0 1 value is incremented in multiples of 1 hour 

0 1 0 value is incremented in multiples of 10 hours

1 1 1 value indicates that the timer is deactivated.

Other values shall be interpreted as multiples of 1 hour in this version of the protocol.
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