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	Reason for change:
	When e.g. extended idle mode DRX is enabled and the MME is aware that there is pending signalling or data in the network for that UE, when the RRC and the S1 connections are established, it is important that the eNB does not release the RRC connection too early in order to allow the network to deliver the MT pending signalling or data to the UE before the UE re-enters extended idle mode DRX. 
Applications like MT-SMS or external applications after a message delivery failure may have signalling/data pending for a UE. These applications have generally subscribed to UE reachability, and they will be notified when the UE becomes reachable. Significant time may be needed for the applications to react and for the signalling/data to be transmitted, so that it is not guaranteed that the eNB will not release the RRC connection due to user inactivity before the pending signalling or data can be sent to the UE. 
Also see TS 23.272 clause 8.2.4a step 10, which specifies "The network should ensure the UE is connected long enough that it allows the SC to reattempt to deliver the MT SMS message while the UE is still active". 

	
	

	Summary of change:
	If the MME is aware that some signalling or data is pending in the network for an UE, the MME should decide, based on e.g. whether the UE has eDRX enabled, whether there is a need to inform the eNB to not release the RRC connection too early. If so, the MME includes a “pending data indication” in the next S1AP message (e.g. Initial Context Setup Request, UE Context Resume Response)  towards the eNB. 
In all other scenarios (e.g. MO signalling w/o pending MT signalling), there won’t be any change.
For the cases when the UE is handed over to another eNB or to UTRAN shortly after the UE-CN connectivity is established, the target CN node may send the “pending data indication” in the Handover Request message. 



	
	

	Consequences if not approved:
	Pending signalling or data might not be delivered to UEs such as eDRX UEs or might be delivered with much latency. 
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4.3.17.7
High latency communication

Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions e.g. UE Power Saving Mode (see clause 4.3.22) or extended idle mode DRX (see clause 5.13a) depending on operator configuration. "High latency" refers to the initial response time before normal exchange of packets is established. That is, the time it takes before a UE has woken up from its power saving state and responded to the initial downlink packet(s). The feature is described in TS 23.682 [74].

The High latency communication includes invoking extended buffering of MT data at the Serving GW when the UE is in a power saving state and not reachable. The handling is specified in the Network Triggered Service Request procedure, clause 5.3.4.3. Establishing the user plane for delivering the buffered data when the UE contacts the MME or SGSN by signalling shall be done in the Tracking Area Update and Routing Area Update procedures. The MME/SGSN uses its parameter DL Data Buffer Expiration Time in the MM context information to remember if there is buffered DL data to be delivered when the UE becomes reachable. When set, the DL Data Buffer Expiration Time shall be cleared at any user plane setup to the RAN, i.e. buffered DL data can been delivered. At TAU/RAU procedures with MME/SGSN change, the old MME/SGSN shall indicate in the context response to the new MME/SGSN that buffered DL data is waiting and hence the new MME/SGSN shall establish the user plane for delivery of the buffered DL data. When the DL Data Buffer Expiration Time has expired, the MME/SGSN considers no DL data to be buffered and no indications of Buffered DL Data Waiting are sent during context transfers at TAU procedures. At TAU/RAU procedures with Serving GW change, the buffered DL data is forwarded to the new Serving GW or Gn/Gp-SGSN.

For Control Plane CIoT EPS optimisation, the High latency communication includes invoking the buffering of MT data at the Serving GW or the MME as specified in Mobile Terminated Data Transport in Control Plane CIoT EPS optimisation with P-GW connectivity, clause 5.3.4B.3. When the UE contacts MME, MME delivers the buffered data using NAS PDUs. If MT data is buffered in MME, at TAU procedures with MME change the buffered data in the old MME is discarded.

The High latency communication also includes sending event notifications to application servers that have requested "UE Reachability" or "Availability after DDN failure" monitoring events. Event notifications are sent when a UE becomes reachable, for example as part of the Attach Procedure, TAU/RAU procedures and the UE triggered Service Request procedure.

If the MME is aware that some signalling or data is pending in the network for an UE that is known as being unreachable for a long duration, e.g. for UE's having extended idle mode DRX or PSM enabled, the MME may include a Pending Data indication in the next S1-AP message towards an eNB. If the eNB receives this indication, the eNB may take this information into account when determining user inactivity. At inter-RAN node handovers, if some signalling or data are still pending, the target MME may send a Pending Data indication to the target RAN node.
