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1 Introduction
In last meeting [1], handling of BWP inactivity is further discussed. It is agreed that even for FDD, bwp-InactivityTimer is restarted upon receival of UL grant. 

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 a configured 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 mgs2/4 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 paper, we address some issues to be corrected for handling BWP inactivity timer.
2 Discussion
2.1 Issue 1: Restart BWP inactivity timer upon UL grant reception in FDD
We think for FDD, there is no need to restart bwp-InactivityTimer upon reception of UL grant, or upon transmission of configured UL grant for two reasons: 

First, in FDD, when bwp-InactivityTimer expires, only DL BWP will fallback, and UL BWP will not fallback. Therefore, unlike TDD, UE has no problem in receiving UL grant or transmitting configrued UL grant after BWP inactivity timer expires. Therefore, there is no strong need to restart timer when receiving UL grant as TDD does.

Secondly, for FDD, if bwp-InactivityTimer is restarted upon reception of UL grant, then we have concern on power consumption. For example, assume a UE has UL traffic only and there is no DL traffic, then since UE always restarts BWP inactivity timer upon reception of UL grant, the BWP inacitiveity timer will not expire. As a result, UE cannot be fallback to initial DL BWP even if UE has no DL traffic. This is against the intention of introducing BWP opearation to save power.

We have sympathy that RAN2 expects to have unified behavior between FDD and TDD. But since there is an impact power consumption, we suggest reversing the agreement and do not restart the BWP inactiveity timer when UE receives UL grant or transmit a configured grant.
Proposal 1. For FDD, bwp-InactivityTimer is NOT restarted upon reception of UL grant or upon transmittion of configured grant.

2.2 Issue 2: Handling of BWP inactivity timer when UE is on initial DL BWP

Based on current MAC spec [2] if UE receives a PDCCH for BWP switching, MAC entity switches the active BWP, and start or restart the bandwidthPartInactivityTimer. However, if the new active BWP is the initial DL BWP, we don't think it is necessary for UE to keep BWP timer running after BWP switching because UE on initial DL BWP will not do BWP fallback anymore. And also, it’s unclear what UE should do if UE that is already in initial DL BWP has BWP timer expired.
Proposal 2. If UE is in initial DL BWP, stop bandwidthPartInactivityTimer if running.
2.3 Issue 3: Association between BWP inactivity timer and the activated cell

In current MAC spec [2], we describe the handling of BWP inactivity timer with 


“bandwidthPartInactivityTimer associated with the active DL BWP”. 
This is not correct because bandwidthPartInactivityTimer is not associated with active DL BWP but is associated with the serving cell.
Proposal 3. “bandwidthPartInactivityTimer associated with the active DL BWP” is replaced with “bandwidthPartInactivityTimer associated with the activated Serving Cell.”
3 Conclusion

We have the following proposal for handling of BWP inactivety timer:
Proposal 1. For FDD, bwp-InactivityTimer is NOT restarted upon reception of UL grant or upon transmittion of configured grant.

Proposal 2. If UE is in initial DL BWP, stop bandwidthPartInactivityTimer if running.
Proposal 3. “bandwidthPartInactivityTimer associated with the active DL BWP” is replaced with “bandwidthPartInactivityTimer associated with the activated Serving Cell.”
4 Annex: Text Proposal

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 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, 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; 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 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, 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 MAC PDU is received in a configured downlink assignment; or

2>
if a PDCCH indicating uplink grant is received on the active BWP for unpaired spectrum; or

2>
if a MAC PDU is transmitted in a configured uplink grant for unpaired spectrum:

3>
if there is no ongoing random access procedure associated with this Serving Cell:
4>
start or restart the bandwidthPartInactivityTimer associated with the activated Serving Cell.
2>
if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>
if the default-DL-BWP is configured, and the new active DL BWP MAC switch to is not the BWP indicated by the default-DL-BWP; or

3>
if the default-DL-BWP is not configured, and the new active DL BWP UE switch to is not the initial BWP:

4> start or restart the bandwidthPartInactivityTimer associated with the activated Serving Cell.
3>
else: 
4>
stop the bandwidthPartInactivityTimer, if running.
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 bandwidthPartInactivityTimer associated with the activated Serving Cell 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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