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Introduction
In the last RAN2 meeting, we discussed about whether new BS table is pre-defined or dynamically constructed. In this document, we continue to discuss about BSR enhancements on 1) new BS table, and 2) delay information.
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New BS Table
Flexibility: The amount of XR traffic is highly dependent on the XR data rate, which can vary largely if, for example, corresponding frame rate changes, such that it is difficult to create one or more fixed BS tables that are tailored for all the possible XR data rates. Dynamic BS table can be adaptively constructed based on NW configuration, considering the XR traffic characteristics, thus more easily embracing various traffic characteristics, and providing higher grained BS information than fixed BS tables. 
Scalability: The evolution of XR traffic model may continue, and possibly, introduce higher data rates. At that time, if the necessity of new fixed BS table(s) arises for the new traffic models, we may repeat the same discussion as now, which is inefficient from the technological evolution point of view. With dynamic BS table, we can cope with the future traffic models and data rates by reusing the entirely same philosophy of dynamic BS table.
Observation 1: Dynamic BS table is superior compared to fixed BS table from the flexibility and the scalability points of view.
From the UE side, a dynamic BS table can be constructed based on the NW configurations. The NW configurations can include configurable BS table parameters used in dynamic BS table construction. FFS which BS table parameter(s) is configurable.
Based on the discussion above, we would like to propose the following.
Proposal 1: New BS table is dynamically built based on NW configurations, which include configurable BS table parameters, e.g., max BS value, min BS value, etc.
Note that the motivation of introducing new BS table arises from the fact that XR applications may entail large UL data bursts, e.g., AR with UL video traffic, such that the XR UL traffic amount may be reported by a BS index indicating a low granularity BS interval if legacy BS table is referred. 
On the other hand, some other applications, e.g., web browsing, may not incur substantial UL data burst. It means that these applications may not necessarily require a new BS table, and can be served with legacy BS tables without noticeable performance degradation.
Based on the discussion above, we would like to propose the following.
Proposal 2: NW can configure the LCG(s)/LCH(s) that can refer new BS table when reporting BSR.
For the following case,
· NW configures the LCH(s) that can refer new BS table when reporting BSR, and
· the buffer size reporting referring new BS table is conducted per LCG 
we would like to propose the following to resolve the ambiguity.
Proposal 3: If an LCH is configured to be able to refer new BS table when reporting BSR, the associated LCG is also able to refer new BS table when reporting BSR.
For a certain LCG/LCH configured to be able to refer new BS table(s), it may mean that the LCG/LCH has more than one option when determining which BS table to refer. It is reasonable for UE to refer the best one providing the finest granularity for the buffer size to report, among multiple options, e.g., legacy BS tables and one or more new BS tables. Accordingly, for a certain LCG/LCH that has multiple BS table options, it is essential to inform NW of the BS table that is referred per LCG/LCH via BSR. 
Proposal 4: New BSR format can include information on which BS table (among legacy BS tables and one or more new BS tables) is referred per LCG/LCH for the LCG(s)/LCH(s) configured by NW.
Delay Information
Delay information has been considered to be reported for assisting timely UL scheduling for XR. One of the main characteristics of XR traffic is the tight delay requirement, which also applies to UL PDU sets. However, when a legacy BSR is received, the gNB has no way to determine how urgently the buffered UL traffic should be scheduled. It may negatively affect system capacity, especially when the gNB has to decide how to allocate UL resources to multiple UEs for multiple PDU sets, given that the total UL resource requested by the UEs is more than that gNB can provide. 
It can be considered that informing the gNB of PSDB can improve system capacity via delay-aware scheduling. However, unlike DL case, where gNB is aware of when a PDU set has arrived at gNB, and hence, can infer the level of urgency of the PDU set, in UL case, gNB has little knowledge on when a PDU set has been generated and arrived at UE when conducting UL scheduling. It means that what gNB should know, to conduct proper UL scheduling, is the remaining time information such as remaining PSDB of the buffered data of each LCG/LCH, which can fully reflect the level of urgency.  
It is more efficient to report remaining time information through a new BSR along with buffer status information, compared to a new MAC CE without buffer status information, in that from the signalling overhead point of view, if we divide the two information into two different MAC CEs, it would unnecessarily transmit two MAC subheaders, respectively, which increases signalling overhead.
Based on the discussion above, we would like to propose the following.
Proposal 5: New BSR format can include remaining time information per LCG/LCH on top of buffer status information.
Proposal 6: Remaining time of buffered data can be defined as remaining PSDB of the associated PDU set.
Since not all LCGs/LCHs have XR traffic with delay requirement, it is natural to report remaining time information for the LCG(s)/LCH(s) that has XR traffic with delay requirement. To which LCG(s)/LCH(s), the XR traffic with delay requirement is assigned is determined by NW, and hence, NW should configure which LCG(s)/LCH(s) can report remaining time.
Proposal 7: NW can configure which LCG(s)/LCH(s) can report remaining time.
However, for a certain LCG/LCH, due to the arrival time of the buffered data can be different, so does the remaining time. If we report remaining time regarding all the buffered data per LCG/LCH, it may introduce multiple remaining time fields per LCG/LCH, and considering there can be multiple LCGs/LCHs, the resulting signalling overhead can overwhelm the potential gain.
Regarding the above issue, gNB may try to meet the delay requirements of PDU sets for as many UEs as possible, to maximize system capacity, such that more urgent PDU set is served before less urgent one. It means that the shortest remaining time among the buffered data per LCG/LCH can be considered to report.
Based on the discussion above, we would like to propose the following.
Proposal 8: Remaining time field for a certain LCG/LCH can be set to indicate the shortest remaining time of the buffered data of the LCG/LCH.
According to the current MAC specification, the regular BSR shall be triggered if any of the following events occur:
- UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either
- this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
- none of the logical channels which belong to an LCG contains any available UL data;
As above, the current BSR triggering mechanism mainly depends on the priority of each LCH without considering any information on the remaining time of UL traffic. If the purpose of reporting remaining time through the new BSR is to inform the NW of the urgency of the UL traffic, it is natural to introduce a mechanism that triggers the new BSR in a timely manner. We can consider a new triggering condition for new BSR including remaining time information, reflecting remaining time of the buffered data, e.g., new BSR shall be triggered, if there is at least one LCH for which shortest remaining time amongst all the buffered data is less than a threshold.
Proposal 9: New triggering condition for new BSR including remaining time information can be introduced, considering remaining time of the buffered data.
Conclusion
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Observation 1: Dynamic BS table is superior compared to fixed BS table from the flexibility and the scalability points of view.
Proposal 1: New BS table is dynamically built based on NW configurations, which include configurable BS table parameters, e.g., max BS value, min BS value, etc.
Proposal 2: NW can configure the LCG(s)/LCH(s) that can refer new BS table when reporting BSR.
Proposal 3: If an LCH is configured to be able to refer new BS table when reporting BSR, the associated LCG is also able to refer new BS table when reporting BSR.
Proposal 4: New BSR format can include information on which BS table (among legacy BS tables and one or more new BS tables) is referred per LCG/LCH for the LCG(s)/LCH(s) configured by NW.
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