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1. Introduction

RAN2 made a decision not to pursue the Msg2 based solution for MT-EDT in this release [1]. In response, SA2 [2] confirms it agrees with this conclusion, provides endorsed CRs for EPS and 5GS and requests feedback.

This document examines some of the aspects covered by [2]. A draft reply LS is also provided [3].
2. Open aspects in RAN3
With the decision in RAN2 and SA2 to adopt the Msg4 approach, the signalling flow becomes virtually the same as MO-EDT, except for the initial paging-associated procedures. This is shown in Figs 1 and 2 below respectively for CP-CIoT and UP-CIoT.
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Figure 1: MT-EDT for CP Optimization on message 4
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Figure 2: MT-EDT for UP Optimization on message 4
The flows shown require no additional high-level functionality in S1AP compared to MO-EDT, beyond that already discussed in the previous section. 
Observation 1: Besides the paging aspects, the msg4 solution for MT-EDT is already supported by existing S1AP signalling.
With reference to the SA2 LS [2], one of the conclusions it mentions for consideration is that 

“SA2 has assumption that MT-EDT is implemented on top of MO-EDT (i.e. UE will trigger MO-EDT procedure in response to Paging Request with MT-EDT indication).”
This is exactly in line with Observation 1, above, so from a RAN3 perspective the SA2 assumption can be confirmed.

Observation 2: The SA2 assumption that MT-EDT is implemented on top of MO-EDT seems correct from RAN3 perspective.

It is worth considering aspects related to the eNB decision to release or setup the RRC connection. In [2], SA2 also offers the following for consideration:
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.
In CP-CIoT, the UE may also send MO data and/or RAI in step 9. With this, the MME can decide in step 11 whether to include an End Indication IE. In fact, since this is two-valued, the MME can already use it to indicate to the eNB that further transactions are expected. Alternatively the MME can use the Pending Data Indication IE for this purpose. Either IE should prompt the eNB to setup the RRC connection. Hence no new functionality seems needed, which seems to be the SA2 expectation.
In UP-CIoT, the eNB initiates the S1AP UE Context Resume procedure in order to resume the user plane tunnels and receive the (small) DL data. At this point, there seem to be two main reasons for the MME to indicate that the eNB should not set up the RRC connection:

· Knowledge of additional DL data arrival

· Expectation that a response is required from the UE

It is not clear whether SA2 is in a position to enable detection of both of the above. However, assuming that is the case, RAN3 can easily support the requirement for a S1AP indicator by one of the following means:

(a) Pending Data Indication IE in the UE CONTEXT RESUME RESPONSE (already in place)
(b) End Indication IE in the UE CONTEXT RESUME RESPONSE (since two-valued)
(c) New IE in the UE CONTEXT RESUME RESPONSE (note that as recently proposed, this could include the indication of extra DL data volume)
Solution (c) seems redundant, not only because either of the existing solutions already work, but also because there does not seem to be a strong case for a quantitative signalling of extra data volume arrival – as the expectation is that this would be a relatively rare case, while the case of expected UE response is likely to be much more common.
Observation 3: If required by SA2, RAN3 can reuse an existing IE and add this to UE CONTEXT RESUME RESPONSE, to indicate that the eNB should not return the UE to idle state.

In particular, since the Pending Data Indication IE is already in the UE CONTEXT RESUME RESPONSE, and since in TS23.401 the purpose of this IE is described as follows:

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
In fact, the motivation is virtually the same, and the only difference is that, rather than modifying the eNB behaviour with respect to inactivity detection, the IE would now be used to avoid the case where the UE would be immediately sent back to idle. Hence there seems to be no advantage in adding a new IE.

From the above, we have drafted a proposed answer to the SA2 LS in [3], and a text proposal in the Annex, which just emphasises that the Pending Data Indication IE can also be used to avoid normal ending of the EDT session.

Proposal: Respond positively to the SA2 LS e.g. as in [3] and consider the approach in the TP (making clear that the Pending Data Indication IE can be used to avoid normal ending of the EDT session by including it in the UE CONTEXT RESUME RESPONSE).

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

Observation 1: Besides the paging aspects, the msg4 solution for MT-EDT is already supported by existing S1AP signalling.
Observation 2: The SA2 assumption that MT-EDT is implemented on top of MO-EDT seems correct from RAN3 perspective.

Observation 3: If required by SA2, RAN3 can reuse an existing IE and add this to UE CONTEXT RESUME RESPONSE, to indicate that the eNB should not return the UE to idle state.

Proposal: Respond positively to the SA2 LS e.g. as in [3] and consider the approach in the TP (making clear that the Pending Data Indication IE can be used to avoid normal ending of the EDT session by including it in the UE CONTEXT RESUME RESPONSE).
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5. 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 should proceed to set up an RRC connection for the UE.
>>> END OF CHANGE <<<
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