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1 Introduction

In this contribution we discuss several issues/corrections related to BWP inactivity timer operation. 

2 Discussion
According to section 5.15 [1] (see highlighted text above), if random access procedure is initiated, UE stops the BWP-InactivityTimer. The purpose of stopping the BWP-InactivityTimer is to prevent BWP switching (i.e. switching to default BWP or initial BWP) during the random access procedure.

Observation 1: MAC entity stops the BWP-InactivityTimer when the the random access procedure is initiated in order to prevent BWP switching.
2.1 Issue 1

If the random access is initiated for PCell, BWP-InactivityTimer of PCell is stopped. If the random access is initiated for SCell, BWP-InactivityTimer of SCell is stopped. In case of random access procedure on SCell (other than PSCell), only PRACH preamble is transmitted on SCell. UE receives the RAR on SpCell. If the random access is initiated for SCell, BWP switching can occur on PCell during the random access procedure, even if the BWP-InactivityTimer of SCell is stopped.
Observation 2: If the random access is initiated for SCell, BWP switching can occur on PCell during the random access procedure, even if the BWP-InactivityTimer of SCell is stopped.
So it is not sufficient to stop only the BWP-InactivityTimer of SCell. BWP-InactivityTimer of SpCell should also be stopped. So we propose:
Proposal 1:  If the random access procedure is initiated on SCell (other than PSCell), MAC entity stops BWP-InactivityTimer of SCell and SpCell. If the random access procedure is initiated on SpCell, MAC entity stops BWP InactivityTimer associated with SpCell.

2.2 Issue 2

According to section 5.15 [1] (see highlighted text above), if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP: if a PDCCH indicating downlink assignment is received on the active BWP; MAC entity start or restart the BWP-InactivityTimer associated with the active DL BWP.

Observation 3: MAC entity (re-)starts the BWP-InactivityTimer when it receives PDCCH indicating downlink assignment.
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Figure 1
Based on the observation 1/3 the scenario (as illustrated in Figure 1) occurs. Random access procedure is initiated at T = t1 and completes at T = t3. In this scenario, UE stops the BWP-InactivityTimer at T = t1 in order to prevent BWP switching during random access procedure. While random access procedure is ongoing, for paired & unpaired spectrum, UE may receive a PDCCH with downlink assignment (for e.g. for random access procedure initiated on SpCell, UE may receive on SpCell, a PDCCH with downlink assignment for RAR; for random access procedure initiated on SCell, UE may receive a PDCCH on SpCell with downlink assignment for SCell). UE restarts BWP-InactivityTimer of an activated serving cell on receiving PDCCH with downlink assignment for this serving cell. Similarly for unpaired spectrum, UE restarts BWP-InactivityTimer of an activated serving cell on receiving PDCCH indicating uplink assignment for this serving cell. So, BWP switching cannot be avoided as UE restarts BWP-InactivityTimer again at T = t2 during the random access procedure. 
To resolve this we propose that if a PDCCH indicating DL assignment is received for a serving cell OR for unpaired spectrum if a PDCCH indicating uplink assignment is received for a serving cell, then the BWP-InactivityTimer of the serving cell is (re-)started only if there is no ongoing random access procedure associated with this serving cell. Random access procedure is associated with a serving cell if UE transmits PRACH preamble on the serving cell and/or UE receives RAR on the serving cell.
Proposal 2: If a PDCCH indicating DL assignment is received for a serving cell OR for unpaired spectrum if a PDCCH indicating uplink assignment is received for a serving cell, then the BWP-InactivityTimer of the serving cell is (re-)started only if there is no ongoing random access procedure associated with this serving cell.

2.3 Issue 3

BWP-InactivityTimer is independently maintained for each activated serving cell. In case of deactivation of Scell, BWP-InactivityTimer associated with the deactivated Scell should be stopped. 
Proposal 3: Upon deactivation of a Scell, BWP-InactivityTimer associated with the deactivated Scell is stopped.
3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:

Proposal 1:  If the random access procedure is initiated on SCell (other than PSCell), MAC entity stops BWP-InactivityTimer of SCell and SpCell. If the random access procedure is initiated on SpCell, MAC entity stops BWP InactivityTimer associated with SpCell.
Proposal 2: If a PDCCH indicating DL assignment is received for a serving cell OR for unpaired spectrum if a PDCCH indicating uplink assignment is received for a serving cell, then the BWP-InactivityTimer of the serving cell is (re-)started only if there is no ongoing random access procedure associated with this serving cell.
Proposal 3: Upon deactivation of a Scell, BWP-InactivityTimer associated with the deactivated Scell is stopped.

Proposal 4: Adopt the proposed changes in CR [2].
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5.15	Bandwidth Part (BWP) operation


If BWP-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:


1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or


1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:


2>	if a PDCCH indicating downlink assignment is received on the active BWP; or


2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:


3>	start or restart the BWP-InactivityTimer associated with the active DL BWP;


2>	if Random Access procedure is initiated:


3>	stop the BWP-InactivityTimer;








Proposed Changes for Proposal 1:


5.15	 Bandwidth Part (BWP) operation


If BWP-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:


1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or


1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:


2>	if a PDCCH indicating downlink assignment is received on the active BWP; or


2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:


3>	start or restart the BWP-InactivityTimer associated with the active DL BWP;


2>	if Random Access procedure is initiated on this Serving Cell:


3>	stop the BWP-InactivityTimer of this Serving Cell;


3> if the Serving Cell is SCell (other than PSCell):


	4> stop the BWP-InactivityTimer of SpCell, if running;





5.15	Bandwidth Part (BWP) operation


If BWP-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:


1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or


1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:


2>	if a PDCCH indicating downlink assignment is received on the active BWP; or


2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:


3>	start or restart the BWP-InactivityTimer associated with the active DL BWP;





Proposed Changes for Proposal 2:


5.15	Bandwidth Part (BWP) operation


If BWP-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:


1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or


1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:


2>	if a PDCCH indicating downlink assignment is received on the active BWP; or 


2> if tdd-UL-DL-configuration is configured and if a PDCCH indicating uplink assignment is received for the active BWP;


3>	if there is no ongoing random access procedure associated with this Serving Cell:


4> start or restart the BWP-InactivityTimer associated with the active DL BWP;


2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:


3>	start or restart the BWP-InactivityTimer associated with the active DL BWP;








Proposed Changes for Proposal 3:


5.9	Activation/Deactivation of SCells


1>	else if an SCell Activation/Deactivation MAC CE is received deactivating the SCell; or


if the sCellDeactivationTimer associated with the activated SCell expires: 


:


2>	flush all HARQ buffers associated with the SCell.


2>	stop the BWP-InactivityTimer associated with the SCell;
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