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1 Introduction

For the bwp-InactivityTimer specified in the TS 38.321 (v15.2.0), the start or restart conditions are the following:

· PDCCH indicating DL assignment or UL grant is received on the BWP or for the BWP;

· PDCCH indicating BWP switching is received;

· MAC PDU is transmitted in a configured grant or received in a configured downlink assignemtn.

However, it has not been discussed whether the bwp-InactivityTimer should be started or restarted for paired spectrum given that the active DL BWP and UL BWP are independent for each other. In this paper, we will discuss the timer behaviour case by case.
2 Discussion
2.1 Timer behaviour when PDCCH indicating UL grant is received
In RAN2 #101bis meeting, it has agreed based on R2-1806442 :

BWP inactivity timer is started/restarted for both scheduled and scheduling cell at cross carrier scheduling

It’s observed that in the MAC specification that the bwp-InactivityTimer is started/restarted when a PDCCH indicating uplink grant for the active UL BWP is received for both paired spectrum and unpaired spectrum.

For unpaired (TDD) spectrum, the UL BWP and DL BWP with the same index are always linked as specified in TS 38.213.

For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by higher layer parameter bwp-Id for the DL BWP is linked with an UL BWP from the set of configured UL BWPs with index provided by higher layer parameter bwp-Id for the UL BWP when the DL BWP index and the UL BWP index are equal
It makes sense to start/restarts the bwp-InactivityTimer associated with the active DL BWP if a PDCCH indicating uplink grant for the active UL BWP is received. Otherwise the active UL BWP may be switched due to the expiry of bwp-InactivityTimer and the linkage for TDD.
Observation 1 For TDD, it makes sense to start/restarts the bwp-InactivityTimer when a PDCCH indicating UL grant for the active UL BWP.

However, for paired spectrum (FDD), it has not been discussed whether a PDCCH indicating uplink grant for the UL active BWP should start/restart the bwp-InactivityTimer.

For paired (FDD) spectrum, the UL and DL BWPs are independent and no linked unless when CB-RACH is initiated. It’s not necessary to start/restart the bwp-InactivityTimer associated with the active DL BWP if a PDCCH indicating uplink grant for the active UL BWP is received. In some cases, this behaviour will increase power consumption especially for a UL heavy traffic UE, which means the UE would have to stay in the active DL BWP even longer due to the UL grant is received.
Thus, we propose that for paired spectrum, considering the independent operation of active DL BWP and UL BWP, the bwp-InactivityTimer is not started/restarted when a PDCCH indicating UL grant is received for the UL BWP.
Proposal 1 The bwp-InactivityTimer is not started or restarted when PDCCH indicating UL grant for the active UL BWP for paired spectrum.
2.2 Timer behaviour when MAC PDU is transmitted
In the latest MAC specification (TS 38.321 v15.2.0), the bwp-InactivityTimer is started or restarted when a MAC PDU is transmitted in a configured uplink grant no matter whether for paired spectrum or unpaired spectrum:

	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 the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):

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


For the same reason as above case, regarding paired spectrum, it will make UE stay in the active DL BWP even longer due to the data transmission in the active UL BWP, which is not good for UE power saving. Thus, we propose:

Proposal 2 The bwp-InactivityTimer is not started or restarted when a MAC PDU is transmitted in a configured uplink grant for paired spectrum.
2.3 Timer behaviour when PDCCH indicating BWP switching is received
In the last RAN2 NR AH1807 meeting, there was an CR agreed based on R2-1810779 for bwp-InactivityTimer when PDCCH for BWP switching is received as follows:
1>
if a PDCCH for BWP switching is received, and the MAC entity switches the active BWP:
2>
if the defaultDownlinkBWP-Id is configured, and the MAC entity switches to the BWP which is not indicated by the defaultDownlinkBWP-Id; or

2>
if the defaultDownlinkBWP-Id is not configured, and the MAC entity switches to the BWP which is not the initialDownlinkBWP:

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

For this CR, there are several points need to be clarified:

Firstly, the first green condition include both active DL BWP and UL BWP, so it seems for the case when the PDCCH received indicating UL BWP switching, the following two conditions are still be met which make the UE start or restart the bwp-InactivityTimer associated with the active DL BWP which is not necessary.

Observation 2 The latest CR should differentiate the conditions for DL BWP switching and UL BWP switching.

Secondly, for PDCCH received indicating UL BWP switching, the following two cases considering paired spectrum and unpaired spectrum should be clarified:

· Case 1: if a PDCCH for BWP switching is received, and the MAC entity switches the active UL BWP for unpaired spectrum;

· Case 2: if a PDCCH for BWP switching is received, and the MAC entity switches the active UL BWP for paired spectrum;

For case 1, the bwp-InactivityTimer should be started or restarted since for unpaired spectrum, switching UL BWP means the linked DL BWP will also be switched. However, for case 3, if the PDCCH indicating UL BWP switching for paired spectrum, the bwp-InactivityTimer should not be started or restarted since it’s not even switched. Thus, we propose:
Proposal 3 The bwp-InactivityTimer is not started or restarted when a PDCCH indicating UL BWP switching is received for paired spectrum.
Two separate CRs are provided which are corresponding to P1, P2 [1] and P3 [2].

Proposal 4 Adopt the CRs in [1] and [2].

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
For TDD, it makes sense to start/restarts the bwp-InactivityTimer when a PDCCH indicating UL grant for the active UL BWP.
Observation 2
The latest CR should differentiate the conditions for DL BWP switching and UL BWP switching.
Proposal 1
The bwp-InactivityTimer is not started or restarted when PDCCH indicating UL grant for the active UL BWP for paired spectrum.
Proposal 2
The bwp-InactivityTimer is not started or restarted when a MAC PDU is transmitted in a configured uplink grant for paired spectrum.
Proposal 3
The bwp-InactivityTimer is not started or restarted when a PDCCH indicating UL BWP switching is received for paired spectrum.
Proposal 4
Adopt the CRs in [1] and [2].
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