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1 Introduction

In RAN2 #96 it was agreed to introduce an AS Release Assistance Indication (RAI) Release Assistance Indication for NB-IoT UEs to enable UE power saving by enabling a release of the RRC connection before the inactivity timeout. A typical value for the inactivity timer is 10s. An email discussion [1], was held to consider methods for implementation. Two ideas were discussed, a MAC BSR=0 indication and a LCID indication.

One of the concerns that has been expressed with respect to introduction of a RAI is that a UE could request an early release and then within a short time it could request a new connection. This situation would result in additional signaling that would be avoided if the UE had just remained in the connected state
2 Analysis of the problem
In the current considerations the RAI is only applicable to NB-IoT UEs. The typical use case for these devices for RAI would be in battery powered applications. In these use cases frequent UL transmission is not expected since that would not be consistent with a need to achieve long battery life. Infrequent UL would probably not cause a UE to request a new connection soon after a RAI initiated disconnection.
Despite this expectation for the use case in general, there are use cases where a UE that has requested and received an early release may need to re-connect within less than 10s. For example, a UE that monitors a security system may send a routine but infrequent report. It may request release but then need to report an alarm immediately after that. Actual use case needs can be unpredictable. There may be other use cases where there is an infrequent but genuine need for a UE to make more than one connection in quick succession and it would be beneficial for the UE to be able to use RAI to save power not just on the first connection. The UE should ideally not be limited in capability by being inhibited from requesting a new connection in a case such as this.

It is acknowledged that it is important for the network not to let the UE do this frequently and especially not to allow use cases where a UE would connect and repeatedly use RAI on a continuous basis.

In the email discussion [1] the question was posed of whether to have a RAI prohibit timer that would inhibit a UE from re-using the RAI more frequently than a time of between 5 and 120s. This would make it less attractive form a power saving perspective for a UE to make frequent RAI requests without actually stopping it from making a new connection request soon after a RAI disconnection.
It does not seem justifiable to prohibit a new RAI to be initiated by a UE for a time longer than 10s after an UL transmission because as it is in the current standard it could request a new connection upon expiry of the inactivity time, which is often set to only 10s.
Proposal 1: The RAI prohibit timer should not be set longer than the typical inactivity time of 10 seconds.
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3 Refinement of RAI Prohibition Mechanism
The overall objective of a RAI prohibit timer is to prevent a UE from frequently requesting a RAI and then re-connecting in a time less than the normal inactivity timeout.
The currently proposed solution does not stop this from happening but it does make it less attractive from a power saving perspective for a UE to do this before the expiry of the RAI prohibit timer. 
As a refinement of the RAI prohibit timer in the email discussion [1], the UE could be allowed to re-use the RAI within the RAI prohibit time for a limited number of number of instances within a  longer time window. The exact time settings are FFS.
For example, if this was allowed, the UE could connect, use RAI, reconnect in a short time (<10s) and also use the RAI again, but it might only be allowed to do this once in, for example 120s. 

This proposal could be considered a compromise that allows for maximum UE power saving potential in more use cases, while still providing a disincentive for a UE to generate excessive signaling on the network.
Proposal 2: RAN2 is requested to consider allowing a UE to re-use RAI within the RAI prohibited time for a limited number of instances within a longer window of time.
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4 Conclusion
Proposal 1: The RAI prohibit timer should not be set longer than the typical inactivity time 10 seconds.

Proposal 2: RAN2 is requested to consider allowing a UE to re-use RAI within the RAI prohibited time for a limited number of instances within a longer window of time.
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Example of the effect of the proposed (as in [1]) RAI prohibit timer on a UE that needs to transmit again after using RAI to disconnect. If the prohibit time was 120s the effect on the UE to schedule with power efficiency could be significant.





First UL connection with normal RAI quick release





Inactivity timer (10s), avoided by RAI





Second UL connection with one exceptional allowed RAI quick release





Saved UE connection time





RAI prohibit timer (10s), not enforced





Proposed RAI prohibit timer exemption for a UE that needs to transmit again after using RAI to disconnect.
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