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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
In last meeting, we agreed that “The UE stops the BWP timer when it initiates random access procedure”. But the UE behaviour regarding this timer during and after the RA procedure is not clear. 
Additionally, current description about the condition of start or restart the BWP-InactivityTimer has some ambiguity considering the RA procedure; for example should a PDCCH for RA-RNTI or Temporary C-RNTI be included in the below highlighted condition?
	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;


This contribution discusses the operation of the BWP-InactivityTimer during and after the RA procedure.
Discussion
There are some open issues of the BWP-InactivityTimer [1]. We don't plan to discuss the regular operation of BWP-InactivityTimer independently of the RA procedure, such as start/restart BWP-InactivityTimer due to different types of grants in this contribution.  Rather, we focus on the UE behaviour during and after RA procedure.
The agreement in last meeting that “The UE stops the BWP timer when it initiates random access procedure” is not clear about the UE behaviour afterwards, during the RA procedure. For example, as stated, the condition of restarting the BWP-InactivityTimer that “PDCCH indicating downlink assignment”, is generic enough to include PDCCH addressed to RA-RNTI and Temporary C-RNTI. Since the BWP-InactivityTimer is only used in RRC_CONNECTED, we analyze further below the consequences for the various RA procedures a UE can use in RRC_CONNECTED:
Case 1: CB-RA
[bookmark: OLE_LINK5]For CB-RA, if the BWP-InactivityTimer is restarted from any DL PDCCH, the UE will restart it when it receives PDCCH with RA-RNTI for Msg2 and PDCCH with Temporary C-RNTI for Msg4. But before contention resolution, the gNB can’t identify the UE performing the RA procedure. So the gNB and the UE can’t maintain the same BWP-InactivityTimer during the RA procedure and will get out-of-sync regarding the active BWP. It is therefore useless to restart the BWP-InactivityTimer before contention resolution.
Observation 1: It is useless to restart the BWP-InactivityTimer before contention resolution during the CB-RA procedure.

Case 2: CF-RA (except beam failure recovery)
For CF-RA, with current behavior, UE restarts the BWP-InactivityTimer when it receives PDCCH with RA-RNTI for Msg2. Same as CB-RA, when the RAPID in Msg2 doesn’t match the preamble ID in Msg1, it means the gNB didn’t detect the preamble and cannot identify the UE performing RA procedure. In that case, if UE restarts the timer upon PDCCH reception, gNB and UE wouldn’t  maintain the same BWP-InactivityTimer anymore. Therefore, UE should only restart the timer if it received PDCCH to RA-RNTI for Msg2 carrying its RAPID.
Observation 2: For a CF-RA (excluding BFR-RA) UE should only restart the BWP-InactivityTimer if it receives PDCCH to RA-RNTI for Msg2 carrying its RAPID.

Case 3: CF-RA for beam failure recovery
During the CF-RA for beam failure recovery, the UE considers the procedure is successful when it receives PDCCH with C-RNTI. So this case is the same as the conventional usage of the BWP-InactivityTimer.
Observation 3: For BFR-RA, UE can restart the BWP-InactivityTimer as soon as it receives a PDCCH to its C-RNTI with DCI for DL.
One common aspect of the three RA cases is that the UE stops the timer when it initiates the RA procedure and restarts it upon successful completion of the RA procedure.
Observation 4: UE restarting the BWP-InactivityTimer upon successful RA completion is the common ground across all RA cases in RRC_CONNECTED for keeping both UE and NW in sync with respect to the active BWP.
Based on the above analysis and observations, we have the following proposals:
Proposal 1: Clarify that the PDCCH command triggering “start or restart the BWP-InactivityTimer” should be the PDCCH to C-RNTI or CS-RNTI. 
Proposal 2: UE should start/restart the the BWP-InactivityTimer upon successful completion of the RA procedure.
Finally, as currently captured in TS38.321, there is a possible confusion about “stop” and “restart” the BWP-InactivityTimer: should UE restart the BWP-InactivityTimer from the initial value or the value before “stop”? In other words there could be some confusion on whether, when restarting the timer, UE actually resumes the timer from the time value it had when it was stopped.
Since the common understanding is that the UE should restart the timer from its initial value, we suggest clarifying is accordingly in the specification text:
Either saying: “The UE stops and resets the BWP-InactivityTimer when it initiates random access procedure”
Or:  “3>	start or restart from its initial value the BWP-InactivityTimer associated with the active DL BWP;”
Proposal 3: Clarify in normative text that “The UE stops and resets the BWP-InactivityTimer” when it initiates random access procedure to avoid any misunderstanding.
Conclusion 
In this contribution, we discuss the relationship between the RA procedure and the BWP-InactivityTimer.
Proposal 1: Clarify that the PDCCH command triggering “start or restart the BWP-InactivityTimer” should be the PDCCH to C-RNTI or CS-RNTI. 
Proposal 2: UE should start/restart the the BWP-InactivityTimer upon successful completion of the RA procedure.
Proposal 3: Clarify in normative text that “The UE stops and resets the BWP-InactivityTimer” when it initiates random access procedure to avoid any misunderstanding.
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5.15	Bandwidth Part (BWP) operation
A Serving Cell may be configured with at most four BWPs, and for an activated Serving Cell, there is always one active BWP at any point in time. 
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time, and is controlled by the PDCCH indicating a downlink assignment or an uplink grant. Upon addition of SpCell or activation of an SCell, one BWP is initially active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
On the active BWP for each activated Serving Cell configured with a BWP, the MAC entity shall apply normal operations including:
1>	transmit on UL-SCH; 
1>	transmit on RACH;
1>	monitor the PDCCH;
1>	transmit PUCCH;
1>	receive DL-SCH;
1>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.
On the inactive BWP for each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	not transmit on UL-SCH; 
1>	not transmit on RACH;
1>	not monitor the PDCCH;
1>	not transmit PUCCH;
1>	not receive DL-SCH;
1>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2;
1>	suspend any configured uplink grant of configured Type 1.
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP;
1>	else (i.e. PRACH resources are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
If the MAC entity receives a PDCCH for BWP switching while a Random Access procedure is ongoing in the MAC entity, it is up to UE implementation whether to switch BWP or ignore the PDCCH for BWP switching. If the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure on the new activated BWP. If the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the active BWP.
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 addressed for the MAC entity’s C-RNTI or CS-RNTI indicating downlink assignment is received on the active BWP; or
2> if a random access procedure completes successfully; 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 and reset the BWP-InactivityTimer;
2>	if BWP-InactivityTimer associated with the active DL BWP expires:
3>	if the Default-DL-BWP is configured:
4>	perform BWP switching to a BWP indicated by the Default-DL-BWP;
3>	else:
4>	perform BWP switching to the initial DL BWP.
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