3GPP TSG-RAN WG2 Meeting # 103
R2-1812355
Gothenburg, Sweden, August 20th – 24th, 2018

Agenda Item:
10.3.1.10
Source:
InterDigital
Title:
BWP switching during running DRX timers
Document for:
Discussion, Decision

1 Introduction

During RAN2 NR AH 1807, it was discussed whether the drx-HARQ RTT and drx-Retransmission timers should be affected by BWP switching to a BWP of a different subcarrier spacing while these timers are running [1]. The outcome of the discussed is postponed to this meeting. In NR, these DRX timers are configured with slot or symbol as a unit, which is numerology dependent. This paper provides an analysis of how often such BWP switching occurs and whether such timers should be adjusted accordingly. 
2 Discussion
The active DL BWP for an NR UE can be switched either by receiving a DCI indicating a BWP switch or by the expiry of the BWP inactivity timer. The active UL BWP can be switched solely by receiving a DCI indicating a BWP switch. 
UL and DL drx-HARQ RTT and drx-Retransmission timers are maintained per HARQ process and configured with a unit of symbol or slot -respectively-, which depends on the numerology of the active UL/DL BWP. While these timers are running, a BWP switch may happen by DCI reception rather than the expiry of the BWP inactivity timer. This is because the period of the BWP inactivity timer is likely much larger than that of these drx timers, and the BWP inactivity timer is reset whenever a DL/UL assignment is received or a transmission is made using a configured grant. 

A possible case where a BWP switch occurs while the aforementioned DRX timers are running is when an assignment is received with a BWP switch command and other assignments have been received previously on different HARQ processes that have their drx HARQ RTT or retransmission timers running. Such can be considered as a rare occurrence, but a possible one.
Observation 1: 
A BWP switch while drx-HARQ RTT or drx-Retransmission timers are running is rare, but possible given such timers are maintained per HARQ process.
For this case, discussion during NR AH 1807 focused on whether the UE should adjust these timers according to the symbol/slot duration of the new BWP if they are running. The two options highlighted in [2] were discussed:

·  Option 1: Use the slot length/symbol length on the source BWP to calculate the remaining running time on the target BWP;

· Option 2: Adjust the slot length/symbol length according to the slot length/symbol length on the target BWP and calculate the remaining running time on the target BWP accordingly.

Option 1 means that the UE does not modify the value of these drx timers if they are running, given their value was initiated according to the slot/symbol duration of the source BWP. Option 2 implies that the UE may adjust the value of these drx timers if they are running, according to the slot/symbol duration of the target BWP. Option 1 is simpler and does not need any modifications or clarification to current specifications, given it is understood that these timers are initiated with a value according to the symbol/slot duration of the active BWP and the configured number of symbols/slots by RRC. 
Observation 2: 
Upon starting the drx-HARQ RTT or drx-Retransmission timers, the initial timer value depends on the symbol/slot duration of the active BWP and the configured number of symbols/slots by RRC.

Observation 3: 
Keeping the duration of running drx timers according to the source BWP upon a BWP switch requires no changes or clarifications to TS 38.321.
Option 2, however, has the benefit of adjusting the remaining time of the drx-Retransmission timer value before its expiry, especially if the new BWP has a longer slot duration than the source BWP. For example, if the source BWP has a SCS of 60 KHz and the target BWP has a SCS of 15 KHz configured, it can beneficial to adjust the value of the drx-Retransmission timer -if running- according to the longer slot duration. This can be beneficial to allow more time to provide the retransmission on the new BWP.
Observation 4: 
Adjusting the duration of running drx timers according to the target BWP has the benefit of allowing more time to perform the retransmission, if the target BWP has a longer slot duration than the source BWP.

However, it is more likely that the target BWP has a higher subcarrier spacing (shorter slot duration), as it corresponds to, for example, URLLC data arrival requiring a different subcarrier spacing. Given BWP switching to a target BWP with a longer slot duration while drx-retransmission timer is running can be considered a rare case, and given the network as means to avoid a BWP switching while these drx timers are running, it is simplest to keep the current specifications as is.
Proposal 1: 
No changes or clarifications to TS 38.321 are necessary for when a BWP switch occurs while drx-HARQ RTT or drx-Retransmission timers are running.
3 Conclusion
This contribution discussed whether the drx-HARQ RTT timers and drx-Retransmission timers should be affected by BWP switching to a BWP of a different symbol duration while these timers are running. The following observations and proposal are made:
Observation 1: 
A BWP switch while drx-HARQ RTT or drx-Retransmission timers are running is rare, but possible given such timers are maintained per HARQ process.

Observation 2: 
Upon starting the drx-HARQ RTT or drx-Retransmission timers, the initial timer value depends on the symbol/slot duration of the active BWP and the configured number of symbols/slots by RRC.

Observation 3: 
Keeping the duration of running drx timers according to the source BWP upon a BWP switch requires no changes or clarifications to TS 38.321.
Observation 4: 
Adjusting the duration of running drx timers according to the target BWP has the benefit of allowing more time to perform the retransmission, if the target BWP has a longer slot duration than the source BWP.

Proposal 1: 
No changes or clarifications to TS 38.321 are necessary for when a BWP switch occurs while drx-HARQ RTT or drx-Retransmission timers are running.
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