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Introduction
RAN2 made the following working assumption in RAN2#97bis:
· [bookmark: _Ref178064866]Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used. This behaviour depends on outcome of DRX design.
For the last couple of meetings, contributions have been submitted where different companies argue for either keep the working assumption above or to change it to not start the drx-inactivityTimer regardless if data is transmitted or not during a SPS opportunity. This issue is also one of the issues in the open issue list for the TS 38.321 from the rapporteur:
[Issue 5.7-5]	The following working assumption needs to be implmeneted after having RAN2 agreeement: Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used. This behaviour depends on outcome of DRX design.
In this contribution, we will discuss some details in the DRX operation when the UE is also configured with SPS in respect to both reachability and power saving by looking at the duration of Active Time.
Discussion
When DRX is configured the MAC layer controls the UE’s PDCCH monitoring activity by the use of different timers. The UE will monitor the PDCCH when in Active, which includes the time when:
-	onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-ULRetransmissionTimer or mac-ContentionResolutionTimer is running; or
-	a Scheduling Request is sent on PUCCH and is pending; or
-	an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer for synchronous HARQ process; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity.
When the UE is not in Active mode it need not monitor the PDCCH and thereby saving energy during its configured DRX pattern.
When in sleep mode, i.e. non-Active time, the onDuration timer makes the UE wake up and start monitor the PDDCH during its onDuration period. If the UE then decodes a valid RNTI, the UE will leave the DRX state and start the drx-Inactivity timer and thereby start to monitor the PDCCH continuously while the timer is running, disabling the power saving for the UE.
When the drx-InactivityTimer is running, it will be restarted when a new transmission in either UL or DL is indicated on the PDCCH. 
SPS and DRX
When the UE is configured for SPS operation, it is configured with a CS-RNTI. When the UE is in Active mode and decodes a DCI with a valid CS-CRNTI it will activate the SPS configuration and monitor PDCCH for not just its CS-CRNTI, but also other RNTIs configured for the UE as long as the drx-InactivityTimer is running. The UE will leave the SPS operation when the number of configured SPS occasions has occurred or if the UE receives a DCI indicating that the UE should exit the SPS operation.
The UE will continuously decode the PDCCH for all its configured RNTIs while the drx-InactvityTimer is running. The drx-InactvityTimer will be restarted whenever a new transmission is indicated, i.e. when the NDI is toggled for a specific HARQ process. Since the NDI for SPS is used to activate/deactivate the SPS configuration, it can’t be used to indicate new transmissions and therefore not be used to restart the drx-InactivtyTimer. For some services it is even a wanted behavior that configured grants should not restart the drx-InactivtyTimer so that the UE can remain in an energy saving state and relay on the HARQ RTT for retransmissions. If the gNB needs the UE to monitor the PDCCH continuously, it should instead send a DCI using the non-CS-RNTI to activate the drx-InactivityTimer.
To not restart the drx-InactivityTimer could be wanted behavior when SPS is activated
The working assumption above should be corrected and SPS process for LTE should also be used in NR.
[bookmark: _Toc503345911][bookmark: _Toc503387930][bookmark: _Toc497403919][bookmark: _Toc497729574][bookmark: _Toc498335301][bookmark: _Toc498419542][bookmark: _Toc498642241]The above WA should be updated to state the correct LTE behavior.
[bookmark: _Toc503345912][bookmark: _Toc503387931][bookmark: _GoBack]UE shall not restart the drx-InactivityTimer when sending or receiving data using SPS occasions.
[bookmark: _Toc489942740][bookmark: _Toc490049121][bookmark: _Toc490049268][bookmark: _Toc490049733][bookmark: _Toc490049813]Conclusion
We have the following proposals:
Proposal 1	The above WA should be updated to state the correct LTE behavior.
Proposal 2	UE shall not restart the drx-InactivityTimer when sending or receiving data using SPS occasions.
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