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According to the WID of XR enhancement for NR [1], RAN2 aims to 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 #121bis, companies describe their respective views on new BSR table(s) in the email discussion [AT121bis-e][212] BSR solutions (Qualcomm) [2]. The following agreement was achieved:
	2a. Deprioritize Option 2c (static + dynamic BSR tables) and Option 2d (reference table + scaling factor).  
2b. Have more discussions on Option 2a (static BSR tables) vs Option 2b (RRC configured BSR tables). In next meeting, companies should explain how BSR table(s) are created and how many tables would be needed, and how the MAC CE structure will look like. Should also explain what is the expected quantization error.


And during the discussion in RAN2#122, it has been concluded that one static BSR table will be introduced to support XR UE:
	Support one static BSR table with 8 bits BS field for Rel-18 XR (for all cases).



This paper discusses the suggested new BSR table content.

Discussion
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]New BSR table
The goal of introducing new BSR table is to reduce the quantization error that would occur when the existing BSR table is employed. Therefore, the new BSR table shall have a much smaller quantization error than the legacy table.
Observation 1: The new BSR table shall have a much smaller quantization error than the legacy table.
As we know, 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, and each traffic flow has its specific traffic characteristic and QoS requirement.
Observation 2: Traffic characteristics between XR applications are of wide diversity.
Proposal 1: New BSR table should have certain number of “reserved” indexes to ensure it can be easily extended to meet future XR applications’ requirements without introducing further new BSR tables.
BS values
The following agreement was achieved during the discussion in RAN2 #121bis:
	6. 	Network can configure which BSR table(s) an LCG is eligible to use. UE determines which BSR table (i.e. legacy or something else) the LCG should use. FFS details of this determination (e.g. based on buffer size) and how network knows which BSR table each LCG uses.


That is, UE should choose the suitable one among legacy BSR table and the new BSR table. Quantization error is expected to be reduced by UE employing the suitable BSR table. However, this is on the basis of UE is allowed to use both legacy and new BSR tables. If UE is allowed to use only one BSR table (either legacy or new one), due to the wide diversity of XR traffic characteristics, the system will rollback to only one fixed BSR table and the quantization error issue remains. Therefore, legacy BSR table shall be always eligible for UE. In other words, if a LCG is configured as eligible to use new BSR tables, the LCG is also eligible to use legacy BSR table.
Proposal 2: RAN2 to confirm that if a LCG is configured as eligible to use new BSR table, the LCG is also eligible to use legacy BSR table.
As another BSR choice, the new BS values can be defined in between two consecutive legacy BS values. Figure 1 depicts an example of adding three new BS values between legacy BS values of indexes k-1 and k. BS indexes l, m and n in new BSR table evenly partition the period [kmin, kmax) into 4 subperiods. By choosing the appropriate BS index, the average quantization error can be reduced from (kmax-kmin)/2 to (kmax-kmin)/8. 
[image: ]
Figure 1 BS indexes in legacy BSR table (Blue) and in new BSR table (Green)
Proposal 3: New BS values are defined in between legacy BS values.

Conclusion
Based on the above discussion, for the XR BSR enhancement, we have the following observations.
Observation 1: The new BSR table shall have a much smaller quantization error than the legacy table.
Observation 2: Traffic characteristics between XR applications are of wide diversity.

RAN2 is kindly asked to consider the following proposals.
Proposal 1: New BSR table should have certain number of “reserved” indexes to ensure it can be easily extended to meet future XR applications’ requirements without introducing further new BSR tables.
Proposal 2: RAN2 to confirm that if a LCG is configured as eligible to use new BSR tables, the LCG is also eligible to use legacy BSR table. 
Proposal 3: New BS values are defined in between legacy BS values.
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