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1. Introduction

In RAN2 NR AH#1801 meeting, following agreements were made:

Agreements 

2. bwp-InactivityTimer is (re-)started, if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment 

In RAN2#101 meeting, following agreement was made:

Agreements

=>
sCellDeactivationTimer is restarted when a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment
Currently, DL SPS is configured by RRC per serving cell and per BWP. In this contribution, we clarify if the gNB should reconfigure bwp-InactivityTimer and sCellDeactivationTimer when the UE is configured with DL SPS.
2. Discussions
In the current RRC specification [1], following configurations are specified:
bwp-InactivityTimer

ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40,ms50, ms60, ms80, ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 } OPTIONAL,
--
Need R

sCellDeactivationTimer
 ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240, ms320, ms400, ms480, ms520, ms640, ms720, ms840, ms1280, spare2,spare1}



OPTIONAL,
-- Cond ServingCellWithoutPUCCH
SPS-Config ::= 




SEQUENCE {


-- Periodicity for DL SPS


-- Corresponds to L1 parameter 'semiPersistSchedIntervalDL' (see 38.214 and 38.321, section FFS_Section)


-- FFS-Value: Support also shorter periodicities for DL?


periodicity




ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640, spare6, spare5, spare4, spare3, spare2, spare1},

-- Number of configured HARQ processes for SPS DL. Corresponds to L1 parameter 'numberOfConfSPS-Processes' (see 38.214, section FFS_Section)


nrofHARQ-Processes





INTEGER (1..8),


-- HARQ resource for PUCCH for DL SPS. The network configures the resource either as format0 or format1. (see 38.214, section FFS_Section)


n1PUCCH-AN








PUCCH-Resource















OPTIONAL
-- Need M

}

The UE could be configured with DL SPS on an active BWP while the bwp-InactivityTimer is running. It is possible that the UE may switch back to the default BWP from the current active BWP upon expiry of the bwp-InactivityTimer while it is receiving based on the configured DL assignment. In this situation, the UE shall clear the configured DL assignment. RAN2 NR AH#1801 meeting agreed that the UE starts or restarts the bwp-InactivityTimer if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment. This agreement can avoid the configured DL assignment is cleared unnecessary. However, even the bwp-InactivityTimer is restarted when a MAC PDU is received based on the configured DL assignment, the bwp-InactivityTimer could expire before receiving next MAC PDU based on the configured DL assignment if the length of bwp-InactivityTimer is shorter than periodicity of DL SPS. As a result, the UE may still switch back to the default BWP upon expiry of the bwp-InactivityTimer even though the bwp-InactivityTimer is restarted upon reception based on the configured DL assignment. Therefore, the gNB should reconfigure the length of bwp-InactivityTimer or release the bwp-InactivityTimer when the UE is configured with DL SPS on a non-default BWP.
Figure 1 illustrates the case where the length of bwp-InactivityTimer is shorter than the periodicity of DL SPS, and Figure 2 illustrates the case where the length of bwp-InactivityTimer is longer than the periodicity of DL SPS. 
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Figure 1: The length of bwp-InactivityTimer is shorter than the periodicity of DL SPS.
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Figure 2: The length of bwp-InactivityTimer is longer than the periodicity of DL SPS.
Observation 1:
The UE may switch back to the default BWP upon expiry of the bwp-InactivityTimer while DL SPS is activated if the length of bwp-InactivityTimer is shorter than the periodicity of DL SPS.

To allow UE to stay in the current active DL BWP for reception based on the configured DL assignment, the gNB could reconfigure or release the bwp-InactivityTimer before activating DL SPS on the UE. In our view, a RRC reconfiguration message used to configure DL SPS can be also used to reconfigure or release the bwp-InactivityTimer before DL SPS activation. When there is no available DL traffic for transmission and the DL SPS is deactivated, the gNB may transmit a DCI to the UE to switch back to the default DL BWP because the UE cannot switch back to the default BWP autonomously if the bwp-InactivityTimer was released. Compare to releasing the timer, we think sending the DCI is not needed if the UE can switch back to the default DL BWP based on the bwp-InactivityTimer. Thus, we think it would be better for the gNB to reconfigure the bwp-InactivityTimer when DL SPS is configured on the UE.

Similarly, the UE could be configured with DL SPS on a SCell while the sCellDeactivationTimer is running. It is possible that the UE may deactivate the SCell upon expiry of the sCellDeactivationTimer while it is receiving based on the configured DL assignment. In this situation, the UE shall clear the configured DL assignment. RAN2#101 meeting agreed that the UE restarts the sCellDeactivationTimer if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment. This agreement can avoid the configured DL assignment is cleared unnecessary. However, even the sCellDeactivationTimer is restarted when a MAC PDU is received based on the configured DL assignment, the sCellDeactivationTimer could expire before receiving next MAC PDU based on the configured DL assignment if the length of sCellDeactivationTimer is shorter than periodicity of DL SPS. As a result, the UE may still deactivate the SCell upon expiry of the sCellDeactivationTimer even though the sCellDeactivationTimer is restarted upon reception based on the configured DL assignment. Therefore, the gNB should reconfigure the length of sCellDeactivationTimer or release the sCellDeactivationTimer when the UE is configured with DL SPS on a SCell.
Observation 2:
The UE may deactivate the SCell upon expiry of the sCellDeactivationTimer while DL SPS is activated if the length of sCellDeactivationTimer is shorter than the periodicity of DL SPS.

To allow UE to stay in the serving cell (e.g. SCell) for reception based on the configured DL assignment, the gNB could reconfigure or release the sCellDeactivationTimer before activating DL SPS on the UE. In our view, a RRC reconfiguration message used to configure DL SPS can be also used to reconfigure or release the sCellDeactivationTimer before DL SPS activation. When there is no more DL traffic available for transmission and the DL SPS is deactivated, the SCell could be deactivated. The gNB may transmit a SCell activation/deactivation MAC CE to deactivate the SCell because the UE cannot deactivate the SCell autonomously if the sCellDeactivationTimer was released. Compare to releasing the timer, we think sending the SCell activation/deactivation MAC CE is not needed if the UE can deactivate the SCell based on the sCellDeactivationTimer. Thus, we think it would be better for the gNB to reconfigure the sCellDeactivationTimer when DL SPS is configured on the UE.
Therefore, we propose:

Proposal 1:
RAN2 discuss whether the gNB to reconfigure the length of the bwp-InactivityTimer to be longer than the periodicity of DL SPS or to release the bwp-InactivityTimer before DL SPS activation if the length of bwp-InactivityTimer is shorter than the periodicity of DL SPS.
Proposal 2:
RAN2 discuss whether the gNB to reconfigure the length of the sCellDeactivationTimer to be longer than the periodicity of DL SPS or to release the sCellDeactivationTimer before DL SPS activation if the length of sCellDeactivationTimer is shorter than the periodicity of DL SPS.
3. Conclusion

We observe and propose following:
Observation 1:
The UE may switch back to the default BWP upon expiry of the bwp-InactivityTimer while DL SPS is activated if the length of bwp-InactivityTimer is shorter than the periodicity of DL SPS.

Observation 2:
The UE may deactivate the SCell upon expiry of the sCellDeactivationTimer while DL SPS is activated if the length of sCellDeactivationTimer is shorter than the periodicity of DL SPS.

Proposal 1:
RAN2 discuss whether the gNB to reconfigure the length of the bwp-InactivityTimer to be longer than the periodicity of DL SPS or to release the bwp-InactivityTimer before DL SPS activation if the length of bwp-InactivityTimer is shorter than the periodicity of DL SPS.
Proposal 2:
RAN2 discuss whether the gNB to reconfigure the length of the sCellDeactivationTimer to be longer than the periodicity of DL SPS or to release the sCellDeactivationTimer before DL SPS activation if the length of sCellDeactivationTimer is shorter than the periodicity of DL SPS.
4. Reference

[1] TS38.331 v15.1.0
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