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1. Introduction

In order to reduce the UL scheduling delay in IAB system, Pre-emptive BSR is introduced for IAB. In this contribution, we discuss an issue related to a SR triggered by Pre-emptive BSR.
2. Discussion 
According to the latest NR MAC spec [1] as quoted below, Pre-emptive BSR is cancelled when a MAC PDU containing the corresponding Pre-emptive BSR MAC CE is sent, while legacy BSR (i.e. a BSR other than Pre-emptive BSR) is cancelled purely based on legacy conditions (e.g. when a MAC PDU containing the corresponding legacy BSR MAC CE is sent). The cancellation of Pre-emptive BSR and legacy BSR is independent.

	All triggered BSRs other than Pre-emptive BSR 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 CE plus its subheader. All BSRs other than Pre-emptive BSR triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted, regardless of LBT failure indication from lower layers, 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 prior to the MAC PDU assembly. A Pre-emptive BSR shall be cancelled when a MAC PDU is transmitted and this PDU includes the corresponding Pre-emptive BSR MAC CE.


Observation 1: The cancellation of Pre-emptive BSR and legacy BSR is independent.
Before the Pre-emptive BSR is cancelled, a SR may have already been triggered by the Pre-emptive BSR. Currently, the SR cancellation condition (as quoted below) does not consider/distinguish whether the SR is triggered by Pre-emptive BSR or not, and the SR is cancelled purely based on legacy conditions (e.g. when a MAC PDU containing the legacy BSR MAC CE is sent). In other words, the SR cancellation condition is not aligned with the BSR cancellation condition.
	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) for BSR triggered according to the BSR procedure (clause 5.4.5) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted, regardless of LBT failure indication from lower layers, 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) for BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission. 


Observation 2: The SR cancellation condition is not aligned with the BSR cancellation condition.
The purpose of a SR triggered by Pre-emptive BSR is to request UL resources for transmitting Pre-emptive BSR and possibly data from child node if arrived. When a Pre-emptive BSR is triggered and no other BSR is pending, the IAB node reports only Pre-emptive BSR while the expected data from child is not yet received and there is no other pending data in the IAB node (i.e. no legacy BSR is triggered and reported). However, according to the current MAC [1], after the Pre-emptive BSR is transmitted, the SR triggered by Pre-emptive BSR is not cancelled, and the IAB node continues transmitting the SR even though parent node already receives the Pre-emptive BSR. This should be unintended behaviour and the unnecessary SR transmissions result in additional power consumption.
Observation 3: If the SR triggered by Pre-emptive BSR is not cancelled when the IAB node only reports Pre-emptive BSR, the IAB node may transmit unnecessary SRs to its parent node, resulting in additional power consumption.
To correct the above unintended behaviour in the current MAC [1], we think the cancellation condition for SR should be aligned with the cancellation condition for BSR. That is, SR triggered by legacy BSR is cancelled purely based on legacy conditions, while SR triggered by Pre-emptive BSR is cancelled when transmitting a Pre-emptive BSR. A potential text proposal is provided in the Annex.
Proposal: The cancellation of a SR triggered by Pre-emptive BSR is aligned with the cancellation of a Pre-emptive BSR. (An SR triggered by Pre-emptive BSR is canceled when a MAC PDU is transmitted and this PDU includes the corresponding Pre-emptive BSR MAC CE. SR not triggered by Pre-emptive BSR follows the legacy cancelation condition.)
3. Conclusion

In this contribution, we discuss the issue related to a SR triggered by Pre-emptive BSR and have the following observations/proposals:
Observation 1: The cancellation of Pre-emptive BSR and legacy BSR is independent.
Observation 2: The SR cancellation condition is not aligned with the BSR cancellation condition.
Observation 3: If the SR triggered by Pre-emptive BSR is not cancelled when the IAB node only reports Pre-emptive BSR, the IAB node may transmit unnecessary SRs to its parent node, resulting in additional power consumption.

Proposal: The cancellation of a SR triggered by Pre-emptive BSR is aligned with the cancellation of a Pre-emptive BSR. (An SR triggered by Pre-emptive BSR is canceled when a MAC PDU is transmitted and this PDU includes the corresponding Pre-emptive BSR MAC CE. SR not triggered by Pre-emptive BSR follows the legacy cancelation condition.)
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Annex: Text proposal for TS 38.321
NEXT CHANGE

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) and for consistent LBT failure (see clause 5.21), 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 and/or to consistent LBT failure. Each logical channel, and consistent LBT failure, may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered a BSR other than Pre-emptive BSR (clause 5.4.5) or the SCell beam failure recovery or the consistent LBT failure (clause 5.21) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. Any SR configuration may be used for an SR triggered by Pre-emptive BSR (clause 5.4.5).

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) for BSR other than Pre-emptive BSR triggered according to the BSR procedure (clause 5.4.5) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted, regardless of LBT failure indication from lower layers, 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) for BSR other than Pre-emptive BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission. An SR for Pre-emptive BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and the respective sr-ProhibitTimer shall be stopped when a MAC PDU is transmitted and this PDU includes the corresponding Pre-emptive BSR MAC CE. Pending SR triggered prior to the MAC PDU assembly for beam failure recovery of an SCell shall be cancelled when the MAC PDU is transmitted and this PDU includes an SCell BFR MAC CE or truncated SCell BFR MAC CE which contains beam failure recovery information of that SCell. If all the SR(s) triggered for SCell beam failure recovery are cancelled the MAC entity shall stop sr-ProhibitTimer of corresponding SR configuration.
(Unchanged part omitted…)
