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1   Introduction

RAN2 Adhoc#1801 discussed an issue related to the terminology “immediate transmission” which was ambiguous to companies, but was not able to reach an agreement on this issue.
	TS 38.321 v15.0.0:

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if an uplink grant is not a configured grant; or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.




This paper is to further discuss this issue and give our solution.
2   Discussion
There are two potential issues related to the specified text for SR/BSR. 

First, it is unclear how long is “immediate”. If the immediate is relatively long, .e.g. the UL-SCH resource is considered to be available after the DCI is received, then the “else” highlighted above will prevent the the URLLC BSR from triggering a SR, as illustrated in Fig.1. As a result, though the available resource should be able to report a BSR including the URLLC buffer status, the network may not be able to schedule the URLLC resource for the URLLC traffic timely. 
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Fig.1 Potential issue#1: SR triggered for e.g. URLLC is prevented

A straight forward solution for issue#1 is to remove the “else” highlighted above, and consequently the UE will trigger SR even if there is available resource to report the BSR. However, there is another issue raised. As specified in the scheduling request procedure, all pending SR shall be cancelled when a MAC PDU including a BSR is assembled.
	TS 38.321 v15.0.0:
All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.


Consequently, as illustrated in Fig.2, even if the “else” highlighted in green is removed and SR is triggered for URLLC, the triggered SR will still be cancelled when the MAC PDU including the BSR is assembled. As a result, SR is still not going to be sent on PUCCH. 
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Fig.2 Potential issue#2: triggered SR is cancelled when MAC PDU is created
To address issue#2, a proposal was to have a restriction that the UE should generate MAC PDU as late as possible, so that SR can be possibly sent before the MAC PDU is assembled. However, when to create a MAC PDU highly depends on UE capability. Some UEs may need to pre-process a MAC PDU in advance in case there could be other transmission scheduled later which needs to process a new MAC PDU at a later point. Therefore, it is proposed not to have restriction on the timing of MAC PDU generation, as in LTE.
Proposal 1: As in LTE, when the UE perform MAC PDU assembly for a UL grant is up to UE implementation.

We think a simple solution to address the issue#2 is to delay the timing for SR cancellation to the timing when the MAC PDU is transmitted, so that the triggered SR can be sent before the MAC PDU is transmitted, as illustrated in Fig.3.


[image: image3.emf]UL resource

Regular BSR

t

UL grant

K2

SR is 

triggered

URLLC data

BSR

SR

SR

MAC PDU 

assembly

BSR

All pending SRs are 

cancelled


Fig.3 proposed solution: delay the SR cancellation after the MAC PDU is transmitted

Based on the analysis above, our proposals to address this problem are as follows.
Proposal 2: Remove the “immediate” and the concerned “else” to allow the regular BSR to trigger SR even if there is available UL resource to accommodate the BSR.

Proposal 3: Delay SR cancellation to the time point when the MAC PDU which includes a BSR is transmitted.
3   Conclusion
This contribution has analyzed the issue related to the terminology “immediate transmission” and gave our proposals as below.
Proposal 1: As in LTE, when the UE perform MAC PDU assembly for a UL grant is up to UE implementation.

Proposal 2: Remove the “immediate” and the concerned “else” to allow the regular BSR to trigger SR even if there is available UL resource to accommodate the BSR.

Proposal 3: Delay SR cancellation to the time point when the MAC PDU which includes a BSR is transmitted.
The text proposal is provided in the annex.
4   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, at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the LCH that triggered the BSR (subclause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. For BSR triggered by retxBSR-Timer expiry, the corresponding SR configuration for the triggered SR is that of the highest priority LCH (if such a configuration exists) that has data available for transmission at the time the BSR is triggered.

RRC configures the following parameters for the scheduling request procedure:
-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration);

-
sr-ConfigIndex.

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. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled transmitted and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.
<some text removed here>

5.4.5
Buffer Status Reporting
<some text removed here>

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if an uplink grant is not a configured grant; or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
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