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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN2#108 meeting, the following agreements were made for Pre-emptive BSR:
		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 R2-1916537 TP for the pre-BSR as baseline. 




According to the above agreements, there are still some remaining issues, including whether the SR and BSR can only be reported to the parent node and the format of pre-emptive BSR. Thus, in this contribution, we will further discuss the remaining open issues for pre-emptive BSR, which include:
· Issue 1: For a multi-connected IAB node, the pre-emptive BSR is reported to which parent node?
· Issue 2: Can the pre-emptive BSR support the formats of short/long/short truncated/long truncated BSR?
· Issue 3: What is(are) the corresponding LCID value(s) for the pre-emptive BSR?

Discussion
2.1. The issue on pre-emptive BSR reported by a multi-connected IAB node
In IAB network, multi-connectivity is supported for back-up purposes to achieve load balancing, reliability, etc. For a multi-connected IAB node, it has two MAC entities corresponding to the two parent nodes. It is not clear which MAC entity of the MT is to be selected to generate the pre-emptive BSR. The data packets received from ingress link may be transmitted through different egress links to the different parent nodes. Which egress link is used depends on the routing table and BAP routing ID carried in the data packet. However, for the pre-emptive BSR, there isn’t routing ID information. Thus, which MAC entity should be selected to generate the pre-emptive BSR is necessary to be discussed. It’s assumed that the IAB MT has two MAC entities, i.e., MAC entity A and MAC entity B. The IAB node has two parent nodes, i.e., parent node A and parent node B, where the peer of MAC entity A resides in the parent node A and the peer of MAC entity B resides in the parent node B. Considering to select either one or both MAC entities, there are maybe three options to solve this issue.
· Option 1: The IAB node always selects one of MAC entities to generate the pre-emptive BSR, i.e., always select  MAC entity A or always select MAC entity B;
· Option 2: The IAB node always selects both MAC entities to generate the pre-emptive BSR respectively, i.e., always select  both MAC entity A and MAC entity B;
· Option 3: It’s up to implementation for IAB node to select which MAC entity to generate the pre-emptive BSR.
For Option 1, if the IAB node always select MAC entity A and the expected data received from ingress link is transmitted to theparent node B, the UL grant assigned by the parent node A based on the reported pre-emptive BSR cannot be utilized. This will reduce the UL resource efficiency and increase the scheduling latency for Second parent node.
For Option 2, if the expected data received from ingress link is only needed to be transmitted to one parent node, e.g., parent node A, the UL grant assigned by the parent node B based on the reported pre-emptive BSR cannot be utilized. This will reduce the UL resource efficiency.
Therefore, Option 3 is prefered. The IAB node can decide by its implementation to select which MAC entity to generate the pre-emptive BSR, i.e., select either one of two MAC entity or select both two MAC entity. For example, the IAB node can select the MAC entity to generate the pre-emptive BSR based on the statistic routing path of previous traffic from child nodes.
[bookmark: _Ref32354553]Proposal 1: For a multi-connected IAB node, it’s up to implementation for the IAB node to select which MAC entity to generate the pre-emptive BSR.

Upon the seleted MAC entity generates the pre-emptive BSR, it may trigger a SR. The SR and pre-emptive BSR can be transmitted to the parent node where the peer of that seleted MAC entity resides. There is no benefit to transmit the SR and pre-emptive BSR to the other parent node as well. The other parent node has no idea on the meaning of LCG ID in the pre-emptive BSR. Therefore, we suggest the SR and pre-emptive BSR generated by the selected MAC entity are only reported to the parent node where the peer of that selected MAC entity resides.
[bookmark: _Ref32418672]Proposal 2: For a multi-connected IAB node, the SR and pre-emptive BSR generated by a MAC entity are only reported to the parent node where the peer of that MAC entity resides.

2.2. Pre-emptive BSR formats
In 38.321, the BSR for NR Uu have Regular BSR, Periodic BSR and Padding BSR. The pre-emptive BSR should support the Regular BSR. It’s already agreed that the pre-emptive BSR is triggered by the UL grant provided to child node or the BSR received from child node. Thus, the IAB node will send pre-emptive BSR as soon as the triggering condition and there may not be a strong motivation for the Periodic pre-emptive BSR. For Padding BSR, it would give the network more flexibility. The IAB node can utilize the padding bits to report pre-emptive BSR. It can improve the UL resource efficiency. Thus, we suggest RAN2 to support the Padding pre-emptive BSR, while to rule out the Periodic pre-emptive BSR.
[bookmark: _Ref32438728]Proposal 3: RAN2 to support the Padding pre-emptive BSR, while to rule out the Periodic pre-emptive BSR.

The BSR for NR Uu have four formats, including short, short truncated, long and long truncated BSR formats. For short BSR format, it can report the buffer size for one LCG, while the long BSR format can report the buffer size for at most 8 LCGs. The LCGi field in long BSR format set to 1 indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field in long BSR format set to 0 indicates that the Buffer Size field for the logical channel group i is not reported. 
For Padding BSR, if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader and only one LCG has data available for transmission, the Short BSR is reported. If the number of padding bits is equal to the size of the Short BSR plus its subheader and more than one LCG has data available for transmission, the Short Truncated BSR is reported. If the number of padding bits is larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader and more than one LCG has data available for transmission, the Long Truncated BSR is reported. If the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, the Long BSR is reported. 
[bookmark: _Ref32354558]According to the above analysis, the four BSR formats are used for different cases. Regarding to the pre-emptive BSR, different cases may need report different pre-emptive BSR format. Therefore, it’s necessary to support all kinds of formats for pre-emptive BSR, including short, long, short truncated and long truncated BSR formats. If the pre-emptive BSR only support one or several formats among these four formats, it will cause that the MT cannot report the pre-emptive BSR in some cases. For example, if the pre-emptive BSR only support the long BSR format, the MT cannot report the pre-emptive BSR when the number of padding bits is smaller than the size of the Long BSR plus its subheader. This will reduce the UL resource efficiency and increase the scheduling latency. Thus, the pre-emptive BSR shall support the formats of short, long, short truncated and long truncated BSR. The current BSR formats in 38.321 can be re-used.
Proposal 4: The pre-emptive BSR shall support the formats of short, long, short truncated and long truncated BSR. The current BSR formats in 38.321 can be re-used.

2.3. Corresponding LCID value(s) for the pre-emptive BSR
In 38.321, different LCID values are allocated respectively for different BSR formats, i.e., 59 for Short Truncated BSR, 60 for Long Truncated BSR, 61 for Short BSR and 62 for Long BSR. According to the above analysis, the pre-emptive BSR supports all four kinds of BSR formats and can reuse the current BSR formats in 38.321. According to the agreements made in the last meeting, i.e., the pre-emptive BSR is a new BSR which is differentiated in BSR available data (as today) and expected data. Therefore, it’s suggested that compared with the LCID values for current BSR, four different LCID values are necessary to be allocated for the four pre-emptive BSR formats, respectively. The current Reserved LCID values, i.e., from 33 to 51, can be used to allocated for pre-emptive BSR formats. For example, 48 for Short Truncated pre-emptive BSR, 49 for Long Truncated pre-emptive BSR, 50 for Short pre-emptive BSR and 51 for Long pre-emptive BSR. The detail LCID values for pre-emptive BSR need to coordinate with other WIs and can be decided in the stage 3 running CR.
[bookmark: _Ref32354562]Proposal 5: Four different LCID values are allocated to the four pre-emptive BSR formats, respectively.
Conclusion
According to the above analysis, the proposals for the pre-emptive BSR are as follows:
Proposal 1: For a multi-connected IAB node, it’s up to implementation for the IAB node to select which MAC entity to generate the pre-emptive BSR.
Proposal 2: For a multi-connected IAB node, the SR and pre-emptive BSR generated by a MAC entity are only reported to the parent node where the peer of that MAC entity resides.
Proposal 3: RAN2 to support the Padding pre-emptive BSR, while to rule out the Periodic pre-emptive BSR.
Proposal 4: The pre-emptive BSR shall support the formats of short, long, short truncated and long truncated BSR. The current BSR formats in 38.321 can be re-used.
Proposal 5: Four different LCID values are allocated to the four pre-emptive BSR formats, respectively.
