


[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #107bis                                                   R2-1912124
Chongqing, P. R. China, 14th – 18th Oct., 2019  

Source:	CATT 
[bookmark: Title]Title:	Pre-emptive BSR
[bookmark: Source]Agenda Item:	6.1.4.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, RAN2 reached below agreements.
	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. 
Discussion continuation postponed to next meeting (doc to be resubmitted as is)


This contribution will discuss the procedure of pre-emptive BSR and suggest it should be performed in a simple way with the minimal specification impact.
Discussion
In [1], below issues are raised.
· Issue 1: Is there a need to differentiate between actual and expected buffer sizes?
· Issue 2: Whether a new BSR MAC CE should be designed?
· Issue 3: Which LCH is considered to have triggered the pre-emptive BSR?
Additionally, an extra question needs to be considered.
· Issue 4: How to calculate the data volume to be reported?

The 4 issues are mutually related. We need to address the complete pre-emptive BSR procedure and then get the answers.
· Step 1: IAB node is aware of UL data transmission from the child node
IAB node can be aware of UL data transmission from the child node by current specification procedure or implementation, for example, based on BSR from the child node, or some priori information, such as transmission pattern of the periodicity services. In this stage, IAB node can get some UL data information roughly, such as LCH or LCG, data volume of the LCH/LCG.

· Step 2: IAB node triggers pre-emptive BSR
We agreed “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.”
Generally speaking, IAB node should estimate the possible time occasion (window) to receive UL data from child node and the time occasion (window) to get UL grant from the parent node, and then minimize the mismatch between UL grant from parent node and data arrival to the IAB node by reporting BSR on a suitable time point. The estimation algorithm for this purpose could consider: scheduling delay/ transmission delay between IAB node and its child node; scheduling delay/ transmission delay between IAB node and its parent node; data types and volume in the child node; data types and volume in the IAB node, etc. Based on different triggers, the combinations could be much more complex. It is hard to define a certain time point to trigger the pre-emptive BSR as BSR trigger specified in 38.321 for UE. Even if we consider all factors and elaborate all combinations, the effects of specifying a defined time point to trigger the pre-emptive BSR are suspicious.
Observation 1: Pre-emptive BSR trigger should be decided by IAB node implementation.
Then we can discuss the issue 1: “Is there a need to differentiate between actual and expected buffer sizes?” At the first glance, if the parent node can differentiate the two types of BSRs, it can allocate the UL resources more accurately by considering some delay for the expected buffer. However, it is a pseudo-proposition. The aim of pre-emptive BSR it to get UL grant as soon as possible, and the best case is the parent node allocates UL grant to the IAB node when the data from child node just arrived. Actually, even if the parent node knows the BSR is a pre-emptive BSR, it cannot decide if it needs to delay the resource allocation unless it can get the time point of the expected data arrival. From another aspect, if the time point of the expected data arrival can be acquired, IAB node can trigger pre-emptive BSR in correct time occasion without the requirement of resource allocation delay from the parent node.
[bookmark: _Ref20581002]Observation 2: Differentiation between actual and expected buffer sizes is unhelpful to effective data transmission.
To simplify the procedure, the IAB node can consider the expected data as actual data in the IAB node buffer when triggering the pre-emptive BSR.
Then we can discuss the remaining issues.
· Issue 2: Whether a new BSR MAC CE should be designed?
A: No. IAB node can construct the pre-emptive BSR as if the data are buffered in the IAB node yet.
· Issue 3: Which LCH is considered to have triggered the pre-emptive BSR?
A: IAB node can get the LCH/LCG information according to the information in step 1. Nothing special needs to be considered.
· Issue 4: How to calculate the data volume to be reported?
A: IAB node can get the data volume according to the information in step 1. 

[bookmark: _Ref20581050]Proposal 1: The pre-emptive BSR can be triggered in IAB node by implementation. No need to specify the time point of triggering the pre-emptive BSR.
[bookmark: _Ref20581053]Proposal 2: IAB node can consider the expected data as actual data in the IAB node buffer and construct pre-emptive BSR as normal BSR.

· Step 3: IAB node sends pre-emptive BSR to its parent node
Based on the simple design in step 2, IAB node considers the expected data as actual data in the IAB node buffer. Then the IAB node should trigger SR corresponding to the highest priority LCH in the virtual buffer and sends the pre-emptive BSR in the following UL grant allocated from the parent node.
[bookmark: _Ref20581056]Proposal 3: IAB node could trigger SR corresponding to the expected data belonging to the LCH (LCG) with the highest priority.

· Step 4: The parent node allocates UL resource to the IAB node
Since the expected data and the actual data are not differentiated, the parent node allocates UL resource as actual data arrived. No special behavior needs to be considered.
Conclusion
This contribution discusses the mechanism of the pre-emptive BSR, and provides below observations and proposals.
Observation 1: Pre-emptive BSR trigger should be decided by IAB node implementation.
Observation 2: Differentiation between actual and expected buffer sizes is unhelpful to effective data transmission.

Proposal 1: The pre-emptive BSR can be triggered in IAB node by implementation. No need to specify the time point of triggering the pre-emptive BSR.
Proposal 2: IAB node can consider the expected data as actual data in the IAB node buffer and construct pre-emptive BSR as normal BSR.
Proposal 3: IAB node could trigger SR corresponding to the expected data belonging to the LCH (LCG) with the highest priority.
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