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In last RAN2 meeting, we agreed that:
Agreements 
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. bwp-InactivityTimer is (re-)started, if MAC PDU is transmitted in aconfigured uplink grant or received in a configured downlink assignment
3. The BWP inactivity timer does not start/re-start when a DCI is received while RA procedure is ongoing associated with this serving cell.  [FFS except for DCI scheduling msg2/4 with UE’s C-RNTI].
4. If a BWP switch is triggered with DCI scheduling msg4 with UE’s C-RNTI the UE considers contention resolution successful (as usual) and shall switch (e.g. the RACH will not be restarted in the new BWP).  The UE starts the timer upon the switch like in all other cases.  
5. Upon deactivation of a Scell, BWP-InactivityTimer associated with the deactivated Scell is stopped.  
6. When RA procedure is initiated, the bwp-InactivityTimer is also reset in addition to stopping it.
7. Capture that bwp-InactivityTimer is restarted upon receival of UL grant for TDD.  bwp-InactivityTimer is also restarted upon reception of UL grant for FDD

In this contribution, we discuss the condition of BWP inactivity timer start/restart further.
Discussion
2.1 Issue 1: DCI scheduling Msg2/4 with UE’s C-RNTI
In order to decide whether to start/restart the BWP inactivity timer after UE received the DCI for Msg2/4 with UE’s C-RNTI, we need to reconsider the existing agreements.
UE starts/restarts the BWP inactivity timer if:
· Case 1: A PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP.
· Case 2: A PDCCH indicating downlink assignment or UL grant is received on the active BWP.
· Case 3: A BWP switch is triggered with DCI scheduling Msg4 with UE’s C-RNTI.

UE stops the BWP inactivity timer if:
· Case 4: UE initiates a RA procedure.
UE does not start/restart the BWP inactivity timer if:
· Case 5:A DCI is received while RA procedure is ongoing associated with this serving cell.

Case 1 and Case 2 are agreed in RAN1 and can be seen as a whole scheme, that is, the BWP inactivity timer is started/restarted when a DCI scheduling PDSCH/PUSCH is received in an active BWP with BWP inactivity timer configuration.
Case 4 and Case 5 are used to keep the BWP inactivity timer stopped during RA procedure to avoid the unpredicted behavior between gNB and UE because it is possible that the BWP inactivity timers in gNB and UE are out of sync during the RA procedure.
Case 3 is similar to Case 1, that is, when UE switches an active BWP with BWP inactivity timer configuration, UE should start the BWP inactivity timer for the newly active BWP.
The remaining cases are the DCI scheduling Msg2/4 with UE’s C-RNTI.
DCI scheduling Msg4 with C-RNTI is used as contention resolution for the connected UE performing CBRA in Connected state. The ambiguity comes from whether this message is considered “within” the RA procedure, in which case this corresponds to Case 5 and agreement #3 above applies, or “outside” the RA procedure, in which case this corresponds to Case 1 above. Since receiving the DCI on C-RNTI resolves any potential contention, this also terminates the RA procedure and should correspond to the latter interpretation (Case 1). Moreover, if this DCI indicated a BWP switching (Case 3), UE should start the BWP inactivity timer in the newly activated BWP. It would then be strange that the BWP inactivity timer is not started if the DCI of Msg4 schedules PDSCH/PUSCH in current BWP but the BWP inactivity timer is started when the DCI of Msg4 schedules PDSCH/PUSCH in another BWP. Therefore, we believe it is cleaner and more consistent with other agreements so far that the BWP inactivity timer is triggered by the DCI scheduling 4 with UE’s C-RNTI.
Proposal 1: UE should start the BWP inactivity timer when receiving the DCI scheduling Msg4 with UE’s C-RNTI.
DCI scheduling Msg2 with UE’s C-RNTI is used for BFR with CFRA. From both gNB side and UE side, it is a normal PHY scheduling signaling for PDSCH/PUSCH besides the function of BFR success confirmation. It should then follow the rules of Case 1 and Case 2. If the DCI of Msg2 with C-RNTI scheduling PDSCH/PUSCH in current BWP is received, UE should start the BWP inactivity timer which is consistent to the rule of Case 2. 
Proposal 2: UE should restart the BWP inactivity timer when the DCI scheduling Msg2 with UE’s C-RNTI is received.
If the DCI of Msg2 with C-RNTI triggers BWP switching, UE should start the BWP inactivity timer in the new BWP which is consistent with the rule of Case 1 and can be considered complementary to Case 3. We think it is captured in current specification already.
Proposal 3: UE should start the BWP inactivity timer in the active BWP when the BWP switching is triggered by the DCI scheduling Msg2 with UE’s C-RNTI.

In current TS38.321 [2], it is stated in the sub-clause 5.15:
	If the bandwidthPartInactivityTimer 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, andthe active DL BWP is not the initial BWP:
2>	if a PDCCH indicating downlink assignment or uplink grant is received on the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing random access procedure associated with this Serving Cell:
4>	start or restart the bandwidthPartInactivityTimer 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 thebandwidthPartInactivityTimer associated with the active DL BWP.
2>	if Random Access procedure is initiated on this Serving Cell:
3>	stop the bandwidthPartInactivityTimer of this Serving Cell.
3>	if the Serving Cell is SCell (other than PSCell):
4>	stop the bandwidthPartInactivityTimer of SpCell, if running.




The condition that “if a PDCCH indicating downlink assignment or uplink grant” could include the PDCCH with RA-RNTI or temporary C-RNTI. If the BWP inactivity timer is (re-)started by the PDCCH with RA-RNTI or temporary C-RNTI, it contradicts the agreement that “The BWP inactivity timer does not start/re-start when a DCI is received while RA procedure is ongoing associated with this serving cell.” Then we propose that this condition should be revised as PDCCH with C-RNTI or CS-RNTI.
Proposal 4: The condition that “if a PDCCH indicating downlink assignment or uplink grant” should be revised as “if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant”.

2.2 Issue 2: UL skipping for dynamic grant
We agreed that “bwp-InactivityTimer is (re-)started, if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment”. Then if there is no MAC PDU in the configured occasion, the BWP inactivity timer will not be started/restarted.
[bookmark: _Toc502437813]In NR, we also agreed that UE can skip the dynamic UL grant when it has no UL data for transmission. In MAC specification, it is stated in section “5.4.3.1.3	Allocation of resources” that:
	The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.


From the above statements, MAC entity takes the same operation on the dynamic grant with skipUplinkTxDynamic configuration and configured grant when there is no data to transmit.
Therefore similar to the configured grant, since there is no UL data for transmission, it is better for the UE to switch to the default BWP soon in order to achieve the purpose of implicit BWP switching, such as saving UE power. Meanwhile, when the UE skips the dynamic UL grant, the gNB can get the situation due to no UL data is received. So there is no misunderstanding of the BWP inactivity timer between gNB and UE.
Proposal 5: UE should not restart the BWP inactivity timer if the UE skipped the dynamic UL grant.

Conclusion 
In this contribution, we discuss the remaining issues of the BWP inactivity timer and provide below proposals. We think current TS 38.321[2] includes the proposal 3 already.
Proposal 1: UE should restart the BWP inactivity timer when the DCI scheduling Msg4 with UE’s C-RNTI is received.
Proposal 2: UE should restart the BWP inactivity timer when the DCI scheduling Msg2 with UE’s C-RNTI is received.
Proposal 3: UE should start the BWP inactivity timer in the active BWP when the BWP switching is triggered by the DCI scheduling Msg2 with UE’s C-RNTI.
Proposal 4: The condition that “if a PDCCH indicating downlink assignment or uplink grant” should be revised as “if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant”.
Proposal 5: UE should not restart the BWP inactivity timer if the UE skipped the dynamic UL grant.
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	Reason for change:
	Clarify the operation of the bandwidthPartInactivityTimerwhen UE receives a PDCCH scheduling Msg2/Msg4 with C-RNTI.
Clarify the bandwidthPartInactivityTimeris (re-)started only by the PDCCH with C-RNTI or CS-RNTI.
Clarify the operation of the bandwidthPartInactivityTimerwhen UE receives a PDCCH indicating UL grant but UE skips it.
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	-MAC entity shall start the  thebandwidthPartInactivityTimer when a PDCCH scheduling Msg2/Msg4 with C-RNTI is received.
- Only the PDCCH addressed to the C-RNTI or CS-RNTI makes the MAC entity (re-) start thebandwidthPartInactivityTimer.
- MAC entity shall not restart the bandwidthPartInactivityTimerifMAC PDU is not transmitted in the dynamic uplink grant.
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[bookmark: _Toc502437830]5.15	Bandwidth Part (BWP) operation
In addition to clause 12 of TS 38.213 [6], this subclause specifies requirements on BWP operation.
A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].
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 anSCell, 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, except for the PDCCH reception for BWP switching addressed to the C-RNTI for successful contention resolution (as specified in subclause 5.1.5) in which case the UE shall perform BWP switching to a BWP indicated by the PDCCH. Upon reception of the PDCCH for BWP switching other than successful contention resolution, 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;ifthe 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 the bandwidthPartInactivityTimer 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, andthe active DL BWP is not the initial BWP:
2>	if a PDCCH addressed to the C-RNTIor CS-RNTI indicating downlink assignmentis received on the active BWP;or
2> if a MAC PDU is transmitted in an uplink grantindicated by the PDCCH with C-RNTI or CS-RNTIis received on the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing random access procedure associated with this Serving Cell; or
3>if a PDCCH addressed to C-RNTI indicating either Msg2 or Msg4 is received:
4>	start or restart the bandwidthPartInactivityTimer 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 thebandwidthPartInactivityTimer associated with the active DL BWP.
2>	if Random Access procedure is initiated on this Serving Cell:
3>	stop the bandwidthPartInactivityTimer of this Serving Cell.
3>	if the Serving Cell is SCell (other than PSCell):
4>	stop the bandwidthPartInactivityTimer of SpCell, if running.
2>	if the bandwidthPartInactivityTimerassociated 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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