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The target of this contribution is to clarify one ignorance of bwp-InactiveTimer behavior during the ongoing RACH procedure and share some views on it.

Discussions
Based on the current specification, we have the following words about the RACH cancellation:

===================================38.321f30 draft ====================================

5.4.4 Scheduling Request

/*omit*/

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.

=================================38.321 f30 draft======================================

We can see that the SR triggered RACH procedure may be stopped if  the MAC PDU carried the BSR MAC CE  other than Msg.3 is transmitted. Meanwhile ,we also have the following specification about the behavior of bwp-InactiveTimer in the case of ongoing RACH procedure

==================================38.321 f30 draft=====================================

5.15: Bandwidth Parts Operation 

/*omit*/
The MAC entity shall for each activated Serving Cell configured with bwp-InactivityTimer:

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 subclauses 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.

/*omit*/

============================38.321 f30 draft===========================================

From above specification highlighted in yellow, we have following behaviors of the bwp-Inactivetimer during the ongoing RACH procedure: 

The corresponding bwp-Inactivetimer should be stopped when the RACH procedure is initiated

There is no impact on the current status of the corresponding bwp-Inactivetimer when receiving the PDCCH during the ongoing RACH procedure 

The corresponding bwp-Inactivetimer should be started/restarted while receiving the PDCCH addressed by C-RNTI which means the successful completion of RACH.
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Fig.1: the illustration of  the bwp-inactivetimer behavior during the SR triggered RACH procedure 

Considering the case of the cancellation of SR triggered RACH, as shown in fig.1, the behavior of the timers from both sides are shown as follows:

UE side:  Once the RACH is initiated, the corresponding bwp-InactiveTimer should be stopped,  and the timer cannot be started/restarted by reception of  PDCCH addressed by C-RNTI/CS-RNTI since the RACH procedure is still ongoing.  Thus the bwp-inactivetimer is stopped by initiation of the RACH procedure and there is no chance to start/restart if the RACH is canceled. 

Network side: since the NW side is not aware of  the initiation of RACH by UE, thus the timer from the NW side always keeps running as specified.

From above analysis, if the RACH procedure is canceled,  the timer from UE side will remain stopped while the one from NW side will keep running, For which , the inconsistency occures.  If there is no UL grant or DL assignment received before the expiry of the bwp-InactiveTimer from NW side, gNB may consider the current DL BWP for the UE is initial/default DL BWP while the UE still camps on the original DL BWP due to the timer from UE side is stopped. In this case gNB will lose the UE trace.

Observation: The inconsistency of the bwp-InactiveTimer between the UE side and NW side will be occurred while the RACH procedure is canceled, which may cause the loss of UE trace by NW side. 

For dealing with this kind of inconsistency, we can define the similar behavior as the completion of RACH procedure, thus we have the following options:

Option 1: The bwp-InactiveTimer should be started/restarted upon the reception of this PDCCH

Option 2: The bwp-InactiveTimer should be started/restarted upon the transmission of MAC PDU

For option 1, UE can derive the absolute consensus with NW side. However the on-going RACH is canceled upon the transmission of MAC PDU according to the current specification, which means UE have no idea whether the RACH can be stopped or not at that moment of PDCCH reception. Thus the UE behavior for this option is that UE should calculate the remaining time while the MAC PDU is transmitted and then start the timer from the calulated remaining time. which seems so complicate for UE behavior.

For option 2, Although there existed the time difference between the NW and UE, Considering our target is to make the stopped time restart when the RACH procedure is canceled in order to avoid the loss of UE trace, and the two timers from each side will be alignment when the next PDCCH is received. Thus the option 2 seems more easier than option 1.

From above analysis, we propose that:
Proposal 1: The bwp-InactiveTimer should be started/restarted if the ongoing RACH procedure associated with this serving cell is stopped upon the transmission of MAC PDU (as specified in subclause 5.4.4).

Conclusion 

Based on all the analysis above, we give our proposals as:

Observation: The inconsistency of the bwp-InactiveTimer between the UE side and NW side will occur when the RACH procedure is canceled, which may cause the loss of UE trace by NW side. 

Proposal 1: The bwp-InactiveTimer should be started/restarted if the ongoing RACH procedure associated with this serving cell is stopped upon the transmission of MAC PDU (as specified in subclause 5.4.4).
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