Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #109 electronic
R2-2000520
24th Feb – 6th Mar 2020

Source: 
Huawei, HiSilicon 
Title:
Remaining issues of the pre-emptive BSR
Agenda Item:
6.1.4
Document for:
Discussion and Decision
1 Introduction
In the RAN#82 meeting, a new WI for Integrated Access and Backhaul was agreed and following objectives were specified for signalling of L2 transport and resource management.

· Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling. 
In the previous several RAN2 meetings, following agreements were achieved for pre-emptive BSR in order to reduce UL scheduling latency [1][2][3][4].
	RAN2 #105bis:
· One method by which the IAB-node can reduce UL scheduling latency is through signalling of SR and/or BSR to its parent node, e.g., based on UL grants provided to child nodes and/or UEs, or based on SRs and/or BSRs from a child nodes or UEs.
RAN2 #107:
· Will have “preemptive” BSR. 

· R2 assumes that any new triggering rules are only introduced for pre-emptive BSR, i.e. SR triggering is then governed by NR Rel-15 baseline (pre-emptive BSR = regular BSR from SR triggering point of view).

· R2 assumes that Both types of triggers for pre-emptive BSR that were discussed (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) can be supported for IAB Rel-16 operation. FFS what details need to be specified.
RAN2 #107bis:

· RAN2 will not specify any normative solution to the perceived issue of possible resource wastage due to introduction of pre-emptive BSR.

· Confirmation that this is the expected enhanced behavior: Following the reception by the second (parent) node of a BSR from a first (child) node, resources may be requested from the third node (parent of second node) before actual data arrives from the first node 

RAN2 #108:
· We specify a new BSR (with a new format), for pre-emptive BSR. 

· For the new BSR

- differentiate in BSR available data (as today) and expected data. 
- Associating a LCH with pre-emptive BSR is left to implementation, unless issues are identified requiring normative solutions. 
- FFS if SR and BSR generated by a MAC entity need or can only be reported to the parent node where the peer of that MAC entity resides. 
- On Triggering of pre-emptive BSR, can capture some text similar to the current agreements, in stage-3/2. 
- Exact timing etc is up to implementation.  

· The network can configure whether the pre-emptive BSR is used at an IAB node (by MAC configuration in RRC)

· Except for the format which is FFS, endorsed as baseline.


In this paper, we will further discuss more details for this precedent uplink resource request scheme.
2 Discussion
2.1 MAC CE format for pre-BSR

According to the conclusion from last RAN2 meeting, a new BSR (with a new format) need to be specified for pre-emptive BSR. However, as for the format of BSR MAC CE, there may be two possible options for the granularity of the expected data. One option is that only BS information is in BSR MAC CE and the BS is represented for the whole expected data of the IAB node among all LCGs. And another option is to report the BS of expected data per LCG and both BS and LCG field are included in the BSR MAC CE. From the scheduling fairness point of view, finer reporting granularity is beneficial for parent IAB node to coordinate the resource among multi child IAB nodes which have send pre-emptive BSR. Besides, current BSR MAC CE can be reused and only new LCID need be introduced if expected data BS is reported per LCG. Therefore, the pre-emptive BSR MAC CE format includes the LCG and BS information, as the legacy MAC CE.
Proposal 1: The pre-emptvie BSR MAC CE format includes the LCG and BS information, as the legacy MAC CE.
If legacy MAC CE is reused, whether both long and short BSR MAC CE or only long BSR MAC is used for pre-emptive BSR needs to be further determined. Considering pre-emptive BSR is often used for reporting expected data from several child IAB nodes, short BSR MAC CE is used only for the condition when expected data is belonging to the same LCG from multi child IAB nodes or only one LCG of only one child node has expected data to be arriving. In addition, long BSR MAC CE can be also compatible for one LCG case. And the consumption of LCID values is another issue for introducing two types of BSR MAC CE for pre-emptive BSR.
Proposal 2: RAN2 decides whether pre-emptive BSR support both long and short BSR MAC CE format.

LCP for pre-emptive BSR MAC CE

In the R15 LCP procedure, logical channels shall be prioritised in accordance with the following order (highest priority listed first):
	-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;

-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding.


Since available data has higher priority than expected data from scheduling, then legacy BSR MAC CE exception padding BSR should prioritize to the pre-emptive BSR MAC CE during LCP. As for the legacy padding BSR, it can be triggered and transmitted only when padding bits is adequate. If the priority of pre-emptive BSR MAC CE is lower than legacy padding BSR, the probability to report pre-emptive BSR MAC CE is too low to optimize UL scheduling latency, which is against to the motivation.
Proposal 3: The priority of the pre-emptive BSR MAC CE in LCP is higher than the legacy padding BSR MAC CE but lower than the legacy BSR MAC CE except for padding.

2.2 Associated LCH of pre-emptive BSR

In the R15 BSR procedure, a Regular BSR will be triggered when a LCH with higher priority has UL data become available. If a Regular BSR has been triggered and there is no available uplink resources for transmission, a SR will be triggered to request uplink resources. And the used SR configuration of this SR is associated to the LCH which has triggered the Regular BSR.
	TS 38.321

	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 logical channel that triggered the BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

	TS 38.331
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Observation 1: In legacy UE behaviours, each regular BSR is associated with one LCH, which is mapped to one SR configuration to be used, if the BSR triggers a SR.

For pre-emptive BSR, if a pre-emptive BSR is triggered by the IAB node and there is no available uplink resources, a SR will also need to be triggered and a specific SR configuration need to be defined for a corresponding pre-emptive BSR just similar to legacy BSR. However, if associating a LCH with pre-emptive BSR is left to implementation, the SR configuration to be used is not defined for the SR triggered by pre-emptive BSR. This is not aligned with the NR designing principle in R15.
Proposal 4: The logical channel, which is considered to trigger the pre-emptive BSR, should be specified rather than implementation.
2.3 Pre-emptive BSR type
In R15, only regular BSR can trigger SR, while periodic BSR and padding BSR cannot. And because the detail trigger condition of pre-emptive BSR is left to implementation, so there seems no more benefit to specify multi kinds of pre-emptive BSR.
Proposal 5: Do not specify the periodic pre-emptive BSR and padding pre-emptive BSR, since the trigger condition is left to implementation.
2.4 Cancellation of pre-emptive BSR
Since the trigger condition of pre-emptive BSR is left to implementation, so it may not be necessary to specify the cancellation of pre-emptive BSR.
Proposal 6: The cancellation of pre-emptive BSR is left to implementation.
3 Conclusion and Proposals
In this contribution, we will further discuss more details for this precedent uplink resource request scheme. We have the following observations and proposals:
Proposal 1: The pre-emptvie BSR MAC CE format includes the LCG and BS information, as the legacy MAC CE.
Proposal 2: RAN2 decides whether pre-emptive BSR support both long and short BSR MAC CE format.

Proposal 3: The priority of the pre-emptive BSR MAC CE in LCP is higher than the legacy padding BSR MAC CE but lower than the legacy BSR MAC CE except for padding.

Proposal 4: The logical channel, which is considered to trigger the pre-emptive BSR, should be specified rather than implementation.
Proposal 5: Do not specify the periodic pre-emptive BSR and padding pre-emptive BSR, since the trigger condition is left to implementation.
Proposal 6: The cancellation of pre-emptive BSR is left to implementation.
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