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1. Introduction

At RAN3#107-e, a text proposal was agreed in R3-201266 [1] which closed out most of the open issues on MT-EDT in RAN3. Meantime according to the summary of the offline discussion [2], it was proposed to “keep the discussion open for the second codepoint which can be further added if proponents convince the “no” companies.” This refers to the second codepoint of the Pending Data Indication IE, which was removed in the agreed TP. This document considers this aspect further and proposes to align the procedural text with the removal of the second codepoint.
2. Indication from MME towards RAN for User Plane
2.1 Recap

Concerning the eNB decision to release or setup the RRC connection, we have previously received an LS from SA2 [3] that includes the following:

SA2 discussed the fallback mechanism, and decided for CP optimized solution, the MME may include End Indication for no further data in the S1-AP message including the Downlink data encapsulated in NAS PDU if MME does not detect the further downlink data. For UP optimized solution, SA2 will further work with RAN2/3 regarding the fallback mechanism.
The agreed SA2 CR [4] does indeed specifically mention the use of End Indication in the CP flow; as already discussed in RAN3#106, this is supported in RAN3 specifications, and no further changes are required.

For UP-CIoT, however, SA2 has not included a specific solution in [4]. At RAN3#106, the working assumption taken was to use the Pending Data Indication IE but enhance this with a new value (e.g. “no pending data”). This is currently included in the baseline CR with FFS / Editor’s Note.
At RAN3#107-e, most companies preferred not to introduce the additional codepoint, and as a result this was removed from the baseline CR [7].

However it was found at the last minute that the procedural text still hints at a second codepoint and is therefore not aligned to the removal of this and the corresponding FFS; but it was agreed to respect the deadlines and make no change.
2.2 Proposed Change

The proposed change is in the TP, and simply consists of deleting the condition that the IE value is set to true, i.e. the receiver action is based on its presence only as it has been in legacy. 

2.3 Discussion
First of all, if the second codepoint is not added, then there is no reason for a text that hints at different codepoints.

Furthermore, as previously pointed out, the introduction of the new codepoint is anyway problematic because:

· Unknown impact in other procedures: the Pending Data Indication IE appears in several other procedures, and so the new value of the IE could in principle also be used in such procedures – but whether this makes sense or not would require further analysis;

· Backward compatibility: a legacy eNB is supposed to take the legacy action (i.e. use larger inactivity timer) if the IE is present. But it is not clear how it will behave if the IE is present with a new enumerated value. This is a consequence of how the legacy text is written, i.e. the legacy text refers to the presence of the IE and not to its value.

Observation 1: The addition of the new codepoint does not seem to be fully backward compatible.

In any case, addition of the codepoint is not needed, because for this new flow, the MME has a clear way to advise the eNB that it should not release the UE (i.e. it should set up an RRC connection). Note that it was the MME that triggered the MT-EDT procedure in the first place. This behaviour is now in the stage 2 baselines proposals from RAN3 [5, 6] which state:

In step 4, [i.e., MO-EDT procedure within MT-EDT flow] the MME may include the Pending Data Indication in the S1AP UE Context Resume Response message to notify the eNB of further data traffic in excess of that initially signalled in step 2. The eNB may use this indication to decide whether to release the UE.
where step 2 is the S1 Paging message. In addition, the current baseline also states in clause 9.2.3.55

This IE [i.e. Pending Data Indication] 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.

With the above changes, it is very clear that an MME has a well-defined way to advise the eNB not to release the UE.

So the only justification is based on the scenario where the MME has somehow definite knowledge that no further data (DL or UL) will happen (and so sends the new codepoint “false”). In contrast, the absence of the IE would imply that the MME is somehow “not sure”. This is a very subtle differentiation, particularly since in our view the MME can never be absolutely sure that no further DL or UL traffic may appear within a short space of time. So in reality the eNB’s actions in case of no IE or IE set to “false” would still be up to implementation or configuration, in other words, the distinction between a second codepoint and no IE is not sufficiently sharp to justify its adoption.
Observation 2: The addition of the new codepoint does not seem essential.
In view of the above, we arrive at the following proposal:

Proposal 1: Confirm the previous conclusion not to include a second codepoint for the Pending data Indication IE, and remove procedural text that hints at this codepoint, as per the included TP.

3. Conclusion 
The following conclusions and observations have been made in this document:

Observation 1: The addition of the new codepoint does not seem to be fully backward compatible.

Observation 2: The addition of the new codepoint does not seem essential.

In view of the above, we arrive at the following proposal:

Proposal 1: Confirm the previous conclusion not to include a second codepoint for the Pending data Indication IE, and remove procedural text that hints at this codepoint, as per the included TP.
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Appendix:  Text Proposal 
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, 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.
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