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1   Introduction
At the last RAN3#106 meeting, the baseline CR has been endorsed in [3] to introduce MT EDT in S1AP.

The open issue of the MT EDT Data Size was solved in that baseline CR and it was decided that there is no need to send an additional MT EDT indicator in addition to the agreed MT EDT data size.

This paper addresses the remaining other open point on whether and how using the Pending Data Indication IE in the S1AP UE Context Response message.

2   Discussion and proposals
At last RAN3#106 meeting, it was discussed whether to reuse the Pending Data Indication IE in the UE Context Resume Response message or introduce new IE. There is an editor’s note to solve. 
Two alternative proposals have been discussed:
Option 1: add MDT Data size in S1AP UE Context resume response. Cf tdoc [4]
The proposal in tdoc [4] is illustrated below where the MT EDT data size is added to the Modify Bearer and the S1AP Resume Context Response

The motivation for this addition is that this could help the ng-eNB at step 12 to determine if an RRC Connection Release or a RRC Connection Resume should be sent to the UE.

However, the DL Data is received by the ng-eNB at step 11 as can be seen on the call flow above and therefore the ng-eNB has already enough information without this addition.

Moreover, it is not clear if the data size can really help the decision to continue EDT or instead trigger the fallback to connected mode.
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Option 2: use Pending Data Indication IE in S1AP UE Context resume response. Cf tdoc [3]
At step 12 in the above call flow, the main criteria for eNB to decide between sending RRC connection release or RRC connection resume to the UE is whether subsequent data is to be expected after the ongoing data delivery. This subsequent data can either be downlink data or uplink data if a response is expected from the UE.
The Pending Data Indication IE already exists in S1AP UE Context Resume response for the non EDT case. When set the eNB can wait longer for inactivity detection and trigger the release because it expects further data.
For the case of EDT, the UE did not get connected so it is not a matter of inactivity timer before release but rather whether the UE will fall back to connected mode (further data expected) or be kept idle (no further data expected).
This pending data indication is therefore useful.
Proposal 1: remove the editor’s note and confirm the use of the Pending Data Indication IE in the UE Context Resume Response message (as per option 2 above).
How to use the Pending Data Indication

The next question is how to use the pending data indication.
As said above, the Pending Data Indication IE may be used to avoid immediate send back of the UE to idle. However, like any other feature, there is no mandate to support this IE. Therefore, even when the IE is received, the support and use of this IE is implementation dependent. This is usually reflected by the words “shall, if supported” in RAN3 protocols.
Proposal 2: Update the current text in baseline CR as per TP below to not mandate the support of the Pending Data Indication IE.

Encoding aspects

Another aspect is that even when the Pending Data Indication IE is supported, the setting of this IE depends on multiple factors. For example, for the ability to determine if further uplink data is to be expected, the MME should have received the RAI (Release Assistance Indicator). However, this may not always be supported. 

In general there are cases where the MME is sure that further data is to be expected (RAI received with UL data or pending DL data), cases where MME is sure that no further data is to be expected (RAI received w/o UL data and no pending data), cases in the middle (e.g. RAI not used).  

In order to adequately represent these cases, it is necessary in our view to extend the coding of the existing Pending Data Indication IE.

Proposal 3: extend the encoding of the existing Pending Data Indication IE.

We propose the TP below to implement these final MT EDT decisions on top of the baseline CR.
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8.3.8
UE Context Resume

8.3.8.1
General

The purpose of the UE Context Resume procedure is to indicate to the MME that the UE has resumed the suspended RRC connection or accesses for early data transmission and to request the MME to resume the UE context, UE-associated logical S1-connection and the related bearer contexts in the EPC.
8.3.8.2
Successful Operation
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Figure 8.3.8.2-1: UE Context Resume procedure. Successful operation.

The eNB initiates the procedure by sending the UE CONTEXT RESUME REQUEST message to the MME. If the eNB is not able to admit all suspended E-RABs the eNB shall indicate this in the E-RABs Failed To Resume List IE.

Upon receipt of the UE CONTEXT RESUME REQUEST message the MME shall act as defined in TS 23.401 [11] and respond with the UE CONTEXT RESUME RESPONSE. If the MME is not able to admit all suspended E-RABs the MME shall indicate this in the E-RABs Failed To Resume List IE.

The eNB shall release resources for each E-RAB failed to resume and shall assume that the EPC has released respective resources as well.

If the Security Context IE is included in the UE CONTEXT RESUME RESPONSE message, the eNB shall store the received Security Context IE in the UE context and the eNB shall use it for the next suspend/resume or X2 handover or Intra eNB handovers as specified in TS 33.401 [15].

If the Pending Data Indication IE is included in the UE CONTEXT RESUME RESPONSE message, and set to “true”, the eNB shall use it as defined in TS 23.401 [11]. If the UE Context Resume procedure was initiated as a result of an EDT session as described in TS 36.300 [14] and the Pending Data Indication IE is received in the UE CONTEXT RESUME RESPONSE message, the eNB shall, if supported, use it to decide whether to proceed to set up an RRC connection for the UE.


Next change
9.2.3.55
Pending Data Indication
This IE indicates that the MME is aware of pending signalling or data in the network for the UE, or that the MME expects a response from the UE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Pending Data Indication
	M
	
	ENUMERATED (true, …, false) 
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