
3GPP TSG-RAN WG2 Meeting #110 electronic
R2-2005555
Online, June 1 – June 12 2020                                          
Agenda Item:
5.3.1.1
Source:


ASUSTeK
Title:



Discussion on clarification of BWP inactivity timer operation
Document for: 
Discussion and Decision
1. Introduction

In this contribution, we would like to clarify the operation of BWP inactivity timer upon receiving a PDCCH for BWP switching.
2. Discussion 
Texts related to BWP inactivity timer are quoted below from TS 38.321 [1], and are split into two parts. The first part checks whether to start/restart BWP inactivity timer upon receiving a PDCCH (addressed to C-RNTI/CS-RNTI) indicating DL assignment/UL grant or upon transmitting/receiving a MAC PDU via a configured UL grant/DL assignment. The second part checks whether to start/restart BWP inactivity timer upon receiving a PDCCH for BWP switching. The second part was included in the first part in earlier version of TS 38.321, but then moved out of the first part to solve the issues as discussed in [2]. The issues listed in [2] are:
· Issue 1: According to the current text, if the UE switches its active DL BWP to the default BWP (or the initial BWP if the default BWP is not configured), the bwp-InactivityTimer will still be started/restarted, which is not in line with RAN1 agreement.

· Issue 2: The current text does not cover the case that the UE switches its active DL BWP from the default BWP (or the initial BWP if the default BWP is not configured) to another BWP.

· Issue 3: The parameter name defaultDownlinkBWP is not in line with the name in RRC specification, i.e. defaultDownlinkBWP-Id.
Observation 1: In current NR MAC spec, the texts related to operation of BWP inactivity timer could be split into two parts. Especially, the second part focuses on the case when a PDCCH for BWP switching is received.
	//////////////////////////////// Quotation of Section 5.15, TS 38.321 ////////////////////////////////
The MAC entity shall for each activated Serving Cell configured with bwp-InactivityTimer:
(First part)
1>
if the defaultDownlinkBWP-Id is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP-Id; or

1>
if the defaultDownlinkBWP-Id is not configured, and the active DL BWP is not the initialDownlinkBWP:

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received for 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 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 clauses 5.1.4 and 5.1.5):

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

2>
if the bwp-InactivityTimer associated with the active DL BWP expires:

3>
if the defaultDownlinkBWP-Id is configured:

4>
perform BWP switching to a BWP indicated by the defaultDownlinkBWP-Id.

3>
else:

4>
perform BWP switching to the initialDownlinkBWP.

NOTE:
If a Random Access procedure is initiated on an SCell, both this SCell and the SpCell are associated with this Random Access procedure.

(Second part)
1>
if a PDCCH for BWP switching is received, and the MAC entity switches the active DL BWP:

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

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




For the first part, if the (current) active DL BWP is the default DL BWP (or is the initial DL BWP if defaultDownlinkBWP-Id is not configured), BWP inactivity timer will not be started/restarted. For the second part, if the active DL BWP after BWP switching is the default DL BWP (or is the initial DL BWP if defaultDownlinkBWP-Id is not configured), BWP inactivity timer will not be started/restarted. 
Observation 2: For the first part, the UE does not start/restart the BWP inactivity timer if the (current) active DL BWP is the default DL BWP (or the initial DL BWP if defaultDownlinkBWP-Id is not configured). 

Observation 3: For the second part, the UE does not start/restart the BWP inactivity timer if the active DL BWP after BWP switching is the default DL BWP (or the initial DL BWP if defaultDownlinkBWP-Id is not configured). 

It should be noted that, based on the current wording, the first part does not exclude the case that the PDCCH received on/for a non-default DL BWP results in BWP switching. It is thus possible that the UE switches from a non-default DL BWP to the default DL BWP, but also starts/restarts the BWP inactivity timer. This should not be the intended behaviour because [2] also tried to solve the same issue (i.e. Issue 1 as quoted above).

Observation 4: The first part does not exclude the case that the PDCCH received on/for a non-default DL BWP results in BWP switching. It is thus possible that the UE starts/restarts the BWP inactivity timer while active DL BWP is switched from a non-default DL BWP to the default DL BWP (or the initial DL BWP if defaultDownlinkBWP-Id is not configured).
One way to solve the issue could be to explicitly exclude the case that the PDCCH results in BWP switching in the first part.  
Proposal 1: RAN2 to confirm which of the following two is the intended UE behavior of BWP inactivity timer:

a. The UE starts/restarts the BWP inactivity timer, if a PDCCH indicating DL assignment/UL grant is received on/for a non-default DL BWP resulting in BWP switching to the default DL BWP

b.  The UE does not start/restart the BWP inactivity timer, if a PDCCH indicating DL assignment/UL grant is received on/for a non-default DL BWP resulting in BWP switching to the default DL BWP.

Proposal 2: If (b) is the intended UE behavior, either adopt the changes in [3] or leave the current text as it is.

3. Conclusion

In this contribution, we clarify the operation of BWP inactivity timer upon receiving a PDCCH for BWP switching and have the following observations/proposals:
Observation 1: In current NR MAC spec, the texts related to operation of BWP inactivity timer could be split into two parts. Especially, the second part focuses on the case when a PDCCH for BWP switching is received.

Observation 2: For the first part, the UE does not start/restart the BWP inactivity timer if the (current) active DL BWP is the default DL BWP (or the initial DL BWP if defaultDownlinkBWP-Id is not configured). 

Observation 3: For the second part, the UE does not start/restart the BWP inactivity timer if the active DL BWP after BWP switching is the default DL BWP (or the initial DL BWP if defaultDownlinkBWP-Id is not configured). 

Observation 4: The first part does not exclude the case that the PDCCH received on/for a non-default DL BWP results in BWP switching. It is thus possible that the UE starts/restarts the BWP inactivity timer when active DL BWP is switched from a non-default DL BWP to the default DL BWP (or the initial DL BWP if defaultDownlinkBWP-Id is not configured).
Proposal 1: RAN2 to confirm which of the following two is the intended UE behavior of BWP inactivity timer:

a. The UE starts/restarts the BWP inactivity timer, if a PDCCH indicating DL assignment/UL grant is received on/for a non-default DL BWP resulting in BWP switching to the default DL BWP

b.  The UE does not start/restart the BWP inactivity timer, if a PDCCH indicating DL assignment/UL grant is received on/for a non-default DL BWP resulting in BWP switching to the default DL BWP.

Proposal 2: If (b) is the intended UE behavior, either adopt the changes in [3] or leave the current text as it is.
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