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1. Introduction
RAN3 has received an LS from SA2 [1] on “Issues with AS Release Assistance Indicator”. This document examines the questions posed in this LS from RAN3 perspective.
2. Discussion

2.1 Description of issues raised in the LS

In [1], SA2 notes that RAN2 has defined a Release Assistance Indicator (RAI) for both NB-IOT and eMTC in AS in Rel-14. This AS RAI enables a UE to send zero-byte BSR to indicate that no UL or DL traffic is expected so that the eNB can release the RRC and S1 connection faster.

SA2 then states [1] that it is concerned that pending DL data may not be delivered to the UE before the UE's RRC connection is released. They also list several MT events which would be impacted by this behaviour. The problem occurs if the eNB releases the RRC connection before receiving the S1 UE Context Release Command from the MME.
They ask two questions:

Question 1: Can RAN2/RAN3 confirm the above understanding? [that this can be avoided if the eNB sends a UE Context Release Request to the MME based on the RAI in AS and waits for the response from the MME (e.g. UE Context Release Command) before releasing the UE's RRC connection. When receiving the UE Context Release Request, the MME will then send the S1 UE Context Release Command to the eNB unless the MME is aware of any pending DL data or DL signalling for the UE]

Question 2: Are there any already defined cause codes defined in TS 36.413 that are indicated by the eNB to the MME in the UE Context Release Request for which the MME should release the UE despite pending downlink data/signalling?

2.2 Discussion of RAN3 aspects
For question 1, it is correct that the eNB would not in most cases release an operational RRC connection before initiating the UE Context Release Request procedure. Exceptions include

· failure cases (e.g. RLF, or local failures in the eNB itself)
· redirection e.g. CSFB where the RRC procedure (release with redirection) is performed based on CSFB request received from the MME, and context release is performed after the redirection

Reception of the AS RAI is associated with the expectation of inactivity, which should not trigger immediate release. Therefore, it would be reasonable to assume that the AS RAI could be used to help the eNB to decide to trigger the UE Context Release Request procedure, while maintaining the RRC connection.

Observation 1: Reception of AS RAI indicates likely UE inactivity, but in any case, the eNB should not autonomously trigger RRC Release based on actual or expected inactivity.

Regarding the second aspect of the question, we can note that according to TS 36.413

The UE Context Release procedure should be initiated upon reception of a UE CONTEXT RELEASE REQUEST message.

The formulation “should” allows a small degree of freedom to the MME, and here the cause value might be important. Since “request” and “release command” are not directly connected (hence no procedure timer), there could always be circumstances where the MME either ignores the request or alternatively, postpones release until it has completed critical ongoing actions. Such events may be relatively rare, but with short connected mode periods (in CIoT), the probability of their occurrence increases, particularly if the eNB has accelerated indication of the possibility of release.
Observation 2: In principle, the MME has the freedom to ignore or postpone the release request due to circumstances which could be relatively rare, but the combination of CIoT and AS RAI make this scenario much more likely.

In conclusion, SA2’s understanding seems correct i.e. that the eNB could trigger Context Release Request on reception of the AS RAI, and that the MME can ignore and/or/postpone the actual release procedure.
Proposal 1: Respond to question 1 stating that SA2’s understanding is correct from RAN3’s point of view i.e. that the eNB could trigger Context Release Request on reception of the AS RAI, and that the MME is allowed to ignore and/or postpone the actual release procedure.
For question 2, there are indeed cause values defined in TS 36.413 that are indicated by the eNB to the MME in the UE Context Release Request for which the MME should release the UE despite pending downlink data/signalling. These would include for example “Radio Connection With UE Lost”, “CS Fallback triggered”, “Redirection towards 1xRTT”, or “Inter-RAT Redirection”, since in all these cases the UE is no longer available. For other cause values, the MME “should” release the UE, but whilst not captured anywhere, the MME should be able to handle this depending on other current indications (e.g. by ignoring the indication until other actions are completed).
It should also be noted that in case further actions are taken by the MME, the BSR report may be considered invalid since there could be additional uplink traffic in response. Hence it may be sensible in this case for the MME simply to ignore the request rather than postpone the release. Therefore, to avoid ambiguities, it may be useful to add a new cause value for use by the eNB in Context Release Request.

Other considerations suggest that a new cause value is safer. For example, consider the reuse of the “inactivity” cause value. In the legacy case, the eNB has not sent or received any data to the UE for a period of time; whereas the AS RAI signals that UE expects no activity from now on (i.e. start of inactivity period). For the legacy case, MME could release RRC connection immediately while for the second case MME may keep the connection alive a bit longer if it is not sure that any more MT data is expected or not. This would potentially allow the MME to apply an implementation specific timer that would keep the UE connected for some time before immediately responding with Context Release Response. 
Proposal 2: Respond to question 2 explaining that indeed there are cause values that the MME cannot ignore, whilst for others there is some implementation slack. For this reason, and to avoid ambiguity, it is preferable to introduce a new cause value.
The associated draft LS response is provided in [2]. 
3. Conclusions

Observation 1: Reception of AS RAI indicates likely UE inactivity, but in any case, the eNB should not autonomously trigger RRC Release based on actual or expected inactivity.

Observation 2: In principle, the MME has the freedom to ignore or postpone the release request due to circumstances which could be relatively rare, but the combination of CIoT and AS RAI make this scenario much more likely.

Proposal 1: Respond to question 1 stating that SA2’s understanding is correct from RAN3’s point of view i.e. that the eNB could trigger Context Release Request on reception of the AS RAI, and that the MME is allowed to ignore and/or postpone the actual release procedure.
Proposal 2: Respond to question 2 explaining that indeed there are cause values that the MME cannot ignore, whilst for others there is some implementation slack. For this reason, and to avoid ambiguity, it is preferable to introduce a new cause value.

The associated draft LS response is provided in [2]. 
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