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1 Introduction

At the RAN2#88 meeting it was agreed to introduce an SR prohibit timer [1]. In the RAN2#89 meeting some issues were raised regarding the efficiency of this timer when using periodical scheduling such as for VoLTE [2], and in the RAN2#89bis meeting same issue was discussed [3].
In this document we provide our view on how the SR prohibit timer works for uplink periodical scheduling and if there is a need to modify the existing behaviour.
2 Discussion
As described in [4] delaying the triggering of an SR can improve the radio capacity and the battery life time for the UE, for instance in case of VoLTE traffic. The intention with the SR prohibit timer is to ensure that we will have a minimum delay from the time when UL data for a specific logical becomes available for transmission in the UE and until the UE sends an SR for this data. However, as shown by the following picture, we do not always get the expected delay of sending an SR if the SR prohibit timer is already running when new UL data becomes available for a logical channel that is configured with this timer.
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Figure 1: The SR prohibit timer does not delay the SR transmission
Figure 1 shows that if the PDCP packet P2 is created by the UE while the SR prohibit timer is running this means that when the timer expires the UE will trigger an SR at the next SR opportunity, and we will thus not get the delay until SR transmission that we would expect from this functionality.
It should be noted that to avoid the UE to send an SR in the scenario shown in Figure 1, the SR prohibit timer should have a length equal to or longer than the periodical scheduling interval performed by the eNB.

It should also be noted that when using periodical scheduling the scenario described in Figure 1 will be frequently occurring, and hence the SR prohibit timer for avoiding unnecessary SRs will not be able to avoid frequently triggered SRs and is therefore not very efficient for this specific case.
Observation 1 The SR prohibit timer will not always delay an SR trigger with the expected time duration if the SR prohibit timer is running when new data becomes available for the logical channel.
Since the eNB cannot know when UL data becomes available for transmission in the UE, it is necessary to ensure that independent on when UL data becomes available for transmission for a logical channel associated with the SR prohibit timer, the delay for triggering an SR should always be the same.
The most straight forward way of ensuring a minimum delay for triggering an SR after new UL data becomes available for a logical channel associated with the SR prohibit timer, is to start the SR prohibit timer if it is not running and restart the SR prohibit timer if it is running. This alternative is also outlined as option 1 in [2]. The following picture illustrates that, for the scenario described in Figure 1, we will avoid an unnecessary SR if we restart the SR prohibit timer when new UL data becomes available and the SR prohibit timer is already running.
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Figure 2: The SR prohibit timer delays the SR transmission as expected
Proposal 1 Restart the SR prohibit timer if it is running if new data becomes available for a logical channel for which the timer applies and thus a regular BSR is triggered.
3 Conclusion
In this document we discussed how the SR prohibit timer works for uplink periodical scheduling and if there is a need to modify the existing behaviour. We have the following observation and the proposal:

Observation 1
The SR prohibit timer will not always delay an SR trigger with the expected time duration if the SR prohibit timer is running when new data becomes available for the logical channel.

Proposal 1
Restart the SR prohibit timer if it is running if new data becomes available for a logical channel for which the timer applies and thus a regular BSR is triggered.

We propose to change this behaviour in release 12 because it will avoid complexity to have different behaviour between releases 12 and 13, and also this change can be done in release 12 without any inter-operability issues. There are no interoperability issues because in legacy the UE may send an SR sooner than expected in cases when UL data becomes available for transmission during the time when the SR prohibit timer is running. But with this change in place the UE will wait the expected time duration as set by the SR prohibit timer before sending an SR, and thus means that the minimum time until triggering an SR will always be the same regardless of whether the SR prohibit timer happens to be running or not.
See the CR [5] for a proposal to update the MAC specification.
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