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1 Introduction
A Release assistance indication in MAC for NB-IoT was discussed in last adhoc meeting [1], and with a small majority of votes:

Support            6

Non support     7

it was agreed:

· We don’t pursue fast dormancy solutions for Rel-13 (for UP solution)

In the discussion concerns with a release assistance indication with reference to the fast dormancy procedure were expressed. In this contribution these concerns are addressed, and motivation why a release assistance indication in NB-IoT for UP solution is needed. 

2 Background and motivation
Fast dormancy (Signalling Connection Release Indication procedure 25.331)
The Signalling Connection Release Indication (SCRI) procedure originally was used to indicate an abnormal situation in the UE, and typically triggered the NW to release the RRC connection and sent the UE to Idle mode (DRX). The SCRI procedure in the early phase has been misused by some UEs to force a quick return into to Idle mode when the UE was finished with data transmission. In release 8 a proper procedure was agreed where the UE indicates a new cause value "UE Requested PS Data session end" enabling the NW to identify the "fast dormancy" use case from the "abnormal" case, and allow the NW to decide which RRC state transition would be applied if any: to Idle or PCH state, or remain in FACH or DCH state. Further restrictions were introduced (timer T323 and counter V316 and comparison of configured DRX value in PCH and Idle state) to limit the amount of the signalling the UE may cause due to fast dormancy. Proper test cases were defined (RAN5, GSMA) to test the UE behaviour for fast dormancy. 
The comparison with fast dormancy and thus concerns with release assistance indication in MAC is not applicable for the following reasons:

Observation 1: Release assistance indication in MAC does not generate additional signalling, because the MAC indication is included in existing BSR signalling (i.e. BSR triggering requirements are unaffected). 

This also implies that there is no additional power consumption to signal release assistance information, i.e. the purpose of the feature is to save power.

Observation 2: There is no impact when the UE supports the feature and the NW does not.
This implies that the NW can ignore the UE indication, i.e. everything works exactly the same as when the UE does not support the feature. The MAC indication is something that the NW can optionally decide to use. The NW is in full control of the RRC connection release, whether the UE supports this feature or not.

Motivation

The following motivation is provided why release assistance indication is important in NB-IoT:

Observation 3: The release assistance indication is an essential power saving feature, because alternatively the UE has to wait for a NW inactivity timer to be released to Idle mode (eDRX).

For NB-IoT the potential traffic use cases are expected to provide accurate indication when the UE has finished data transmission, i.e. in NB-IoT the UE can be expected to have good knowledge how much data it has to send:

Observation 4: In NB-IoT the UE is expected to provide a good release assistance indication.
But independent from the discussion whether such UE indication is reliable, it should be noted that for CP solution such indication is provided in NAS signalling and considered useful:

Observation 5: For CP solution release assistance information is provided in NAS signalling and deemed useful. 

The proposed MAC solution is simple and does not influence the closure of the NB-IoT work item:

Observation 6: The release assistance information in MAC is a simple feature. 
Finally it should be noted that it is important to introduce this feature in the first release of NB-IoT, i.e. it is more difficult to introduce this in a later release, when there could be potential work arounds in UE and NW:

Observation 7: Introduction of release assistance information might be complicated due to UE and NW work arounds. 
3 Discussion (R2-163255)
It is the responsibility of the MAC layer to handle the scheduling of transport blocks both in UL and DL. To support this scheduling the MAC layer needs to know the amount of data and signalling that the UE wants to send in the UL direction.

By adding an indication from the UE that it has no more data to send or receive, the network can decide to release or suspend the UE rather than wait for an inactivity timeout, which can prolong the battery life of the UE.

When the UE has no more UL data/signalling to transmit, there are two ways how this can be indicated in the UL MAC PDU: either the UE will not include the BSR MAC CE at all in a MAC PDU that has at least two bytes of padding, or the UE will include a BSR MAC CE in the PDU that indicates 0 bytes.

The advantage of indicating this in MAC is that it can be done as part of the data transfer with no/negligible increase in PDU size, and without any need for the UE to trigger additional layer-3 procedures.

Observation 1: There are two ways to indicate "no more data" in MAC through the BSR.

Since there are two ways to signal the absence of more UL signalling/data, it would be possible to use one of these options to also indicate a request for "fast dormancy" to the eNB. The UE would then use this signalling option as a "fast dormancy" indication that it has no more UL data/signalling to send and does not expect any DL data/signalling in the near future. The other option would then be used to indicate no “fast dormancy” to the eNB. In choosing between the two, it might seem more logical to use the option of indicating zero bytes for the "fast dormancy" indication, since it is a more explicit indication.

Proposal 1:  If the UE in an UL transmission does not include a BSR MAC CE in a MAC PDU that has at least two bytes of padding, this means that the UE has no more UL data/signalling to send at the moment, but it may have more DL/UL data in the near future

Proposal 2: If the UE includes a BSR MAC CE set to zero bytes in an UL transmission, this means that the UE has no more UL data/signalling to send in the near future and does not expect any DL data/signalling.
4 Summary (R2-163255)
In chapter 3 we made the following observations:

Observation 1: There are two ways to indicate "no more data" in MAC through the BSR.

Based on the discussion in section 2 we propose the following:

Proposal 1: If the UE in an UL transmission does not include a BSR MAC CE in a MAC PDU that has at least two bytes of padding, this means that the UE has no more UL data/signalling to send at the moment, but it may have more DL/UL data in the near future

Proposal 2: If the UE includes a BSR MAC CE set to zero bytes in an UL transmission, this means that the UE has no more UL data/signalling to send in the near future and does not expect any DL data/signalling.
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