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[bookmark: Proposal_Pattern_Length]Introduction
According to the WID of XR enhancement for NR [1], RAN2 will work on capacity enhancements via BSR enhancements:
	Specify the enhancements related to capacity:
- BSR enhancements including at least new BS Table(s); (RAN2);


During the discussion in RAN2 #121, the following agreements were achieved [2]. 
	New BSR tables are fixed (=specified) or semi-static (RRC-based).
FFS how many BSR tables are defined.



This paper discusses the suitable BSR table type (fixed or semi-static) and provide suggestion to the new BSR table(s).

Discussion
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]Quantity error of BSR tables
eXtended Reality (XR) and Cloud Gaming applications are one of the most expected use cases of Rel-18 5G system. They are based on various types of human-to-human, human-to-machine interactions. Depending on the application characteristic, XR and cloud gaming usually generate several traffic flows, each with different QoS requirement.
UE needs to send BSR to gNB to indicate the amount of data buffered currently. Two BSR tables were defined in [3]. One is for short BSR and the other is for long BSR. Figure 1 depicts the buffer size values difference between two successive indexs of long BSR derived from Table 6.1.3.1-2 in [3]. UE will select the appropriate BSR index to indicate its buffer status. However, due to the quantity difference between two successive BSR index, the more data buffered in the UE, the more quantity error will occurred. Take the case of index 253 as example, assuming the amount of buffered data is random, in general the quantity error will be half of the quantity difference between index 253 and 252, which is nearly 2.48 Mbytes, or 3% of the requested bandwidth. It is noted that most buffer size indexes in long BSR table have such a quantity error of about 3%. The maximum quantity error in short BSR table is nearly 22Kbytes, or about 11% of the requested bandwidth. If the UE does not have other data await transmission, the quantity error will result in waste bandwidth.
[image: ]

Figure 1: Buffer size value difference of long BSR table

Observation 1: Quantity error of legacy buffer status index potentially result in waste bandwidth. The quantity error becomes larger when more data is buffered in the UE.
Observation 2: The quantity error is about 3% in long BSR table and 11% in short BSR table.
Proposal 1: RAN2 considers to use the value of 3% as quantity error upper bound for new BSR table(s).
Proposal 2: New BSR table should have considerable quantity error improvements over legacy BSR table.

XR traffic characteristic diversity
XR applications are still in the early growing stage. Various use cases in education, healthcare, retail, engineering, manufacturing have been widely discussed and promised. Even more use cases are under exploring. Existing XR applications have present a wide traffic characteristic in terms of data burst size, traffic periodicity, delay budget, etc. It is already known that a XR application may generate several different (multi-modal) traffic flows, each traffic flow has its specific traffic characteristic and QoS requirement. Legacy fixed BSR tables are considered not able to preciously reflect the bandwidth requirement of existing XR applications. To new fixed BSR table(s), the same concerns still exist, unless big, sub-comprehensive table(s) is introduced. To ensure BSR table can accurately reflect applications’ need in the future, semi-statically defined BSR table is a better approach.
If a UE running XR and non-XR applications simultaneously, the quantity error issue may be mitigated by the UE multiplexing data of different logical channels in one MAC PDU. Fixed BSR tables work well in this situation.
Observation 3: New fixed BSR table does not have sufficient flexibility to meet the need of well capture future XR applications bandwidth requirement at the same overhead level with legacy BSR table.
Observation 4: Legacy fixed BSR tables work well in the situation when the UE has mixed traffic flows.
Proposal 3: RAN 2 considers new semi-static BSR table as baseline. FFS new fixed BSR table is required. 

Conclusion
Based on the above discussion, for the XR BSR enhancement, we have the following observations.
Observation 1: Quantity error of legacy buffer status index potentially result in waste bandwidth. The quantity error becomes larger when more data is buffered in the UE.
Observation 2: The quantity error is about 3% in long BSR table and 11% in short BSR table.
Observation 3: New fixed BSR table does not have sufficient flexibility to meet the need of well capture future XR applications bandwidth requirement at the same overhead level with legacy BSR table.
Observation 4: Legacy fixed BSR tables work well in the situation when the UE has mixed traffic flows.

RAN2 is kindly asked to consider the following proposals.

Proposal 1: RAN2 considers to use the value of 3% (for long BSR table) and 11% (for short BSR table) as quantity error upper bounds for new BSR table(s).
Proposal 2: New BSR table should have considerable quantity error improvements over legacy BSR table.
Proposal 3: RAN 2 considers new semi-static BSR table as baseline. FFS new fixed BSR table is required.
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