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1 Introduction

This contribution discusses the value ranges of the following user plane timers:
· PDCP discardTimer
· MAC logicalChannelSr-ProhibitTimer
· RLC t-Reordering timer
At the RAN2#93bis meeting ([1]) the following was agreed with regards to the PDCP discardTimer:
· PDCP discard timer is used for NB-IoT
At the RAN2#93 meeting ([2]) the following was agreed with regards to the logicalChannelSr-ProhibitTimer:
· We assume that the Logical Channel SR prohibit timer can be used to enable this, so that the UL grant is not delivered after the UE has started executing scheduling request, and this timer is supported for NB-IOT

The reason why the logicalChannelSr-ProhibitTimer is needed in this case is to ensure that the UE does not trigger an SR if it needs to send an RLC status report ([3]). In [4] there is also a more general discussion  of the importance of avoiding the UE to send an SR in NB-IoT.
At the RAN2#93bis meeting ([1]) an email discussion was initiated for the t-Reordering timer and a paper on the t-Reordering timer was noted ([5]).
2 Discussion
The traffic patterns in NB-IoT are usually rather simple and once the UE has connected to the cell by performing a RA procedure it should be possible in the vast majority of cases to complete all data/signaling transfer without performing an additional RA procedure before going to RRC Idle state.
The typical traffic scenarios could be:
1. An UL data/signalling request followed by an RLC status report and an optional DL response message.
2. A DL data/signalling request followed by an RLC status report and an optional UL response message.
For case 1, the eNB gets informed initially of the amount of data/signalling that the UE wants to send.
For case 2, the eNB knows that an RLC status report should be scheduled in UL, and the eNB should keep the UE in RRC connected state (with connected mode DRX configured) for a certain time period to ensure that a possible UL response message can be scheduled if needed.
If the data/signalling request message in DL needs to be segmented into smaller RLC PDUs, there may be a need for the eNB to schedule a number of DL MAC PDUs for the UE. Normally it should only be needed at the end of this scheduling sequence to poll the UE and send a corresponding grant to the UE, to request an RLC status report, and then if the UE has not received any of the MAC PDUs (for instance due to NACK-to-ACK error on HARQ) the UE will at this time inform the eNB of the missing RLC PDU. Due to this complete knowledge in the eNB of the scheduling state, there is no need for the UE to trigger an SR (for the RLC STATUS), even if this scheduling sequence takes several tens of seconds to complete. The UE should not trigger an SR to send an RLC status report in case it detects a missing RLC PDU, because this will anyway be detected by the eNB when it polls the UE.
Observation 1 There is usually no need for the UE to trigger an SR to request sending an RLC status report.

In the case when the UE may need to respond to a DL request with an UL message, and there is some time between the DL request and the UL response, the eNB should keep the UE in RRC connected state for a short time. The eNB may grant the UE after some time interval to check for an UL response message, and otherwise release/suspend the UE to RRC idle state. Allowing the UE to trigger an RA in this scenario to request UL scheduling resources, would in most cases just cause unnecessary load on the RA channel and result in a less optimal usage of the radio resources compared to if the eNB would grant the UE.
Observation 2 Triggering an SR will in the vast majority of cases be more inefficient than allowing the eNB to grant the UE at certain time intervals.

As observed above (Observation 1) there is usually no need for the UE to trigger an SR to request transmission of an RLC status report. However, if the RLC t-Reordering timer is used with a duration value set to 0, it means that whenever the UE detects a missing RLC PDU in DL, it will trigger an SR, after the logicalChannelSr-prohibitTimer has expired. This means that when the t-Reordering timer has a duration value of zero, the eNB must ensure that the logicalChannelSr-prohibitTimer is set to a sufficiently long value to cater for the time it may take to transfer a reasonable large DL PDCP SDU divided into a number of RLC PDUs, to avoid the UE to trigger an unnecessary and costly random access procedure.

Observation 3 To avoid an unnecessary RA procedure caused by the UE requesting to transmit an RLC status report, it is necessary to cater for the maximum possible DL transmission time for transferring a maximum sized PDCP SDU.
2.1 logicalChannelSr-prohibitTimer
Due to the observations in the previous section, we propose that the logicalChannelSr-ProhibitTimer should in general have a big value range, and as a proposal we suggest the following values:
ENUMERATED {sf512, sf1024, sf2560, sf5120, sf10240, sf20480, infinity, spare1}
Proposal 1 The logicalChannelSr-ProhibitTimer should have a large value range and include the Infinity value. The following values are proposed: 
{sf512, sf1024, sf2560, sf5120, sf10240, sf20480, infinity, spare1}. 

2.2 t-Reordering
Even though it is possible to prevent the UE to initiate a RA for sending an RLC status report by using the logicalChannelSr-prohibitTimer it means that the usage of the logicalChannelSr-prohibitTimer will be more restricted than necessary. It may for instance be other more important scenarios where a RA may need to be triggered by the UE to request UL scheduling resources and which should be configured using a shorter duration value of the logicalChannelSr-prohibitTimer than what is required to stop unnecessary status reports sent by the UE.
It would therefore seem that having the option to disable the UE to send an RLC status report in case it detects a missing RLC PDU would be beneficial to allow a more optimal setting of the logicalChannelSr-prohibitTimer.
Proposal 2 Introduce the Infinity value for the t-Reordering timer to avoid the UE to trigger a RA to request sending an RLC status report. The following values are proposed: 
{0, infinity}.
2.3 discardTimer
For NB-IoT, the main purpose of the PDCP discardTimer is to avoid a PDCP SDU to be re-sent during a too long time period. We could for instance have the following scenario:
· The eNB continues to schedule an UL PDCP SDU for a long time and during this time the higher layers in the UE have already timed out:
· If the message was important, the higher layer would resend the message.
· If the message was not important no re-transmission would be done, and the message will simply be lost.
Without a PDCP discardTimer there would be a risk that either too much resources is used by the UE to send a message that is not critical, or the UE would have to send the same message more than once due to retransmissions on higher layers.
This means that the value range for the PDCP discardTimer should be based on the expected maximum time that higher layers may be waiting until triggering a re-transmission.
Observation 4 The value range of the PDCP discardTimer should be based on the expected maximum time that higher layers may be waiting until triggering a re-transmission.
Due to this observation we propose that the PDCP discardTimer should have the following value range:
ENUMERATED { sf5120, sf10240, sf20480, sf40960, sf81920, infinity, spare2, spare1}
Proposal 3 The PDCP discardTimer should have a rather large value range and include the Infinity value. The following values are proposed: 
{sf5120, sf10240, sf20480, sf40960, sf81920, infinity, spare2, spare1}.
3 Conclusion

In section 2 we made the following observations:
Observation 1
There is usually no need for the UE to trigger an SR to request sending an RLC status report.
Observation 2
Triggering an SR will in the vast majority of cases be more inefficient than allowing the eNB to grant the UE at certain time intervals.
Observation 3
To avoid an unnecessary RA procedure caused by the UE requesting to transmit an RLC status report, it is necessary to cater for the maximum possible DL transmission time for transferring a maximum sized PDCP SDU.
Observation 4
The value range of the PDCP discardTimer should be based on the expected maximum time that higher layers may be waiting until triggering a re-transmission.


Based on the discussion in section 2 we propose the following:
Proposal 1
The logicalChannelSr-ProhibitTimer should have a large value range and include the Infinity value. The following values are proposed:  {sf512, sf1024, sf2560, sf5120, sf10240, sf20480, infinity, spare1}.
Proposal 2
Introduce the Infinity value for the t-Reordering timer to avoid the UE to trigger a RA to request sending an RLC status report. The following values are proposed:  {0, infinity}.
Proposal 3
The PDCP discardTimer should have a rather large value range and include the Infinity value. The following values are proposed:  {sf5120, sf10240, sf20480, sf40960, sf81920, infinity, spare2, spare1}.
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