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Introduction

In rel-15, the SR triggered RACH procedure can be aborted by a MAC PDU transmission which includes BSR MAC PDU. In rel-16, SR can be triggered by both SR and beam failure recovery for SCell, and the current agreed 38.321 CR directly inherit the cancellation of ongoing RACH procedure triggered by BSR SR to the case of BFR SR without any online or email discussion, regarding  there is none of companies object such inheritance during CR discussion period, we believe that this mechanism shall be applied to the case of BFR SR. However,  there still some issues maybe raised by the lack of discussion. The intention of this contribution is to share our views on these issues.
Discussions
In the current endorsed CR, the ongoing RACH procedure can be aborted by following the below specification:

-------------------------------- Endorsed CR of 38.321 -----------------------------------------------

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. The ongoing 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 clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission. The ongoing Random Access procedure due to a pending SR for BFR of a SCell 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 contains a SCell BFR MAC CE or truncated SCell BFR MAC CE which includes beam failure recovery information of that SCell.
----------------------- Endorsed CR of 38.312 ------------------------------------------------------------

According to above description, it can be found that there is a precondition for aborting the ongoing RACH procedure in Rel-15: this RACH procedure who can be aborted shall be triggered by a pending SR for BSR which has no valid PUCCH resources configured.  But in rel-16, we have not discussed yet whether the case of BFR SR shall follow the case of  BSR SR or not. 

Observation 1: For SR triggered by BSR, the ongoing RACH procedure can be stopped in the only case that the RACH procedure is triggered by a pending SR for BSR which has no valid PUCCH resources. While for SR triggered by BFR, the ongoing RACH procedure triggered by BFR SR can be aborted no matter whether the SR have a valid PUCCH resource or not based on the current description in running CR.
In addition, for the mechanism of cancellation ongoing RACH procedure triggered by BFR SR with yellow highlighted,  it can be seen that this mechanism is performed in a granularity of cell. In short, the RACH triggered by the pending BFR SR for a cell can be aborted by the BFR MAC CE transmission which contains the beam failure information of this cell. In comparison with the case of BSR SR highlighted with green, the only MAC PDU which contains all buffer information or all the data in buffer can stop the ongoing RACH procedure. 

Observation 2: For the case SR triggered by BSR, only MAC PDU that contains all buffer information or all pending data can stop the ongoing RACH procedure. While for the case  SR triggered by BFR, BFR MAC CE PDU that contains a beam failure information of a SCell can stop the RACH procedure triggered by pending SR for BFR of this serving cell.

Whether to apply the limitation on the case of BSR SR to the case of BFR SR
Based on observation 1, we have two options for RACH triggered by BFR SR:

Option 1: Only RACH triggered by BFR SR without any configured valid PUCCH resources can be aborted

Option 2:  No any limitation on aborting mechanism for the RACH triggered BFR SR
Before determine which option is better, the case of BSR SR can be referred as a model. 

In our understanding, The reason why only RACH triggered by BSR SR without any configured valid PUCCH resources can be stopped is related to the pending SR status while the RACH is initiated. For the case that RACH is triggered by the pending SR who have not any respective valid resources, only this pending SR is canceled. However, for the case that RACH is triggered by the SR_COUNTER,  all  pending SRs shall be canceled. 

Therefore, in case that the RACH triggered by non-PUCCH resources SR,  the triggered SR other than the pending SR triggering RACH is still available, from this way , NW would still can receive other SRs when RACH is coincidently stopped by a failed UL transmission. However,  for the case of ongoing RACH triggered by SR_COUNTER, since all pending SR would be canceled by the initiation of the RACH, from such way,  NW can not receive any SR when RACH is stopped by a failed UL transmission. Therefore,for avoiding dropping SR, only the RACH triggered by a pending SR who have not any valid PUCCH resources can  be stopped.

For the case of SR triggered by BFR MAC CE, the concern from possible failed UL transmission is still existing, thus it seems reasonable that the principle of stopping RACH procedure shall still follow R15. Thus we propose:

Proposal 1: For SR triggered by BFR case, Only RACH triggered by a pending BFR SR without any valid PUCCH resources can be aborted.

How to stop the ongoing RACH procedure
If proposal 1 is agreed, only RACH triggered by the BFR SR without any valid PUCCH resources can be stopped, the next key issue is that:  what information included into BFR MAC CE that can stop the ongoing RACH procedure, for this issue, the following options can be taken into account:

Option1 : All BFR information up to (and including) the last event that triggered a BFR MAC CE prior to the MAC PDU assembly.

Option 2: Only the pending SR of the SCell whose beam information is included into the BFR MAC CE 
For understanding easily, refer to fig.1:
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Fig.1 The illustration for RACH stopped by BFR MAC CE transmission

From Fig.1, considering only one SR configuration for BFR SR in one cell group, which means, once BFR SR is pending, the RACH procedure shall be initiated.  Thus if  SR for Cell#2, SR for cell#3 is pending during an ongoing RACH procedure, UE may cancel the pending SR since only one RACH can be performed at the same time. Based on above description:
For option 1, in the case that the beam information of cell#1 and #2 and #3 are included into BFR MAC CE together, and then the RACH can be stopped. 

However, for option 2, in the case that the only beam information of cell#1 is included into BFR MAC CE, and then the RACH can be stopped, in this way, if the the BFI_COUNTER related to SR for cell#2 or 3 is reset by the measurement result occasionally, the BFR MAC CE for Cell#2 or #3 shall be waiting for the next time of related BFI_COUNTER reaching maximum value again, this will delay the BFR for cell#2 or #3. Thus we think, at least at such stage, we shall avoid this behavior. Thus we propose that:

Proposal 2: The ongoing RACH may be stopped by a BFR MAC CE transmission where all BFR information up to (and including) the last event that triggered a BFR MAC CE prior to the MAC PDU assembly.
Conclusion 

Observation 1: For SR triggered by BSR, the ongoing RACH procedure can be stopped in the only case that the RACH procedure is triggered by a pending SR for BSR which has no valid PUCCH resources. While for SR triggered by BFR, the ongoing RACH procedure triggered by BFR SR can be aborted no matter whether the SR have a valid PUCCH resource or not.
Proposal 1: For SR triggered by BFR case, Only RACH triggered by a pending BFR SR without any valid PUCCH resources can be aborted.

Observation 2: For the case SR triggered by BSR, only MAC PDU that contains all buffer information or all pending data can stop the ongoing RACH procedure. While for the case  SR triggered by BFR, BFR MAC CE PDU that contains a beam failure information of a SCell can stop the RACH procedure triggered by pending SR for BFR of this serving cell.

Proposal 2: The ongoing RACH may be stopped by a BFR MAC CE transmission where all BFR information up to (and including) the last event that triggered a BFR MAC CE prior to the MAC PDU assembly.
Reference

Running CR of 38.321 for eMIMO   Samsung
Annex 

 5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17), at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels or to SCell beam failure recovery. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (clause 5.4.5) or the SCell beam failure recovery (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration).

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).

If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. Except for SCell beam failure recovery, all pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. Except for SCell beam failure recovery, all pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission. Pending SR for SCell beam failure recovery triggered prior to the MAC PDU assembly shall be cancelled and the respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a SCell BFR MAC CE which contains beam failure recovery information of SCell(s) for which BFR was triggered prior to the MAC PDU assembly.

Editors Note: Any truncated format for SCell BFR MAC CE which would not cancel the pending SR for SCell beam failure recovery is FFS.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all Serving Cells;

4>
notify RRC to release SRS for all Serving Cells;

4>
clear any configured downlink assignments and uplink grants;

4>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
NOTE 1:
Except for SR for SCell beam failure recovery, the selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

NOTE 2:
If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.

NOTE 3:
When the MAC entity has pending SR for SCell beam failure recovery and the MAC entity has one or more PUCCH resources overlapping with PUCCH resource for SCell beam failure recovery for the SR transmission occasion, the MAC entity considers only the PUCCH resource for SCell beam failure recovery as valid.

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR and BFR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. The ongoing 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 clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission. The ongoing Random Access procedure due to a pending SR for BFR 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 contains a SCell BFR MAC CE which includes all BFR information up to (and including) the last event that triggered a BFR MAC CE prior to the MAC PDU assembly. 
Editors Note: Any truncated format for SCell BFR MAC CE which would not cancel the pending SR for SCell beam failure recovery is FFS.
