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Discussion:

SA2 has an outstanding LS to SA1 asking for clarification of offline and triggering requirements (applicable excerpt of LS in Attachment 1).  In order to identify the characteristics of an offline device, 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. During discussions on the SA2 email reflector, 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:

Additional characteristics of an offline device that can be triggered should be captured in TS 22.368:
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.
If agreed by SA1, S1-111099 proposes text for TS 22.368. 
