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New buffer size (BS) table with refined quantization granularities and (Truncated) Refined MAC CEs have been introduced in the latest MAC CR for introduction of XR [1].
In this contribution, we discuss remaining issues on the new BS table and the (Truncated) Refined MAC CEs and propose solutions to address them.
Discussions 
Opening issues on the new BS table 
Issue #1. Table title of the new BS table
The table title of the legacy 8-bit BS table is "Table 6.1.3.1-2: Buffer size levels (in bytes) for 8-bit Buffer Size field". 
To follow similar style and emphasize that the new BS table provides alternative interpretations, with refined quantization granularities, of the 8-bit Buffer Size field, as being configured and indicated, we suggest using "Table 6.1.3.1a-x: Refined buffer size levels (in bytes) for 8-bit Buffer Size field" as the table title for the new BS table in the MAC spec.
Proposal 1. Use "Table 6.1.3.1a-x: Refined buffer size levels (in bytes) for 8-bit Buffer Size field" as the table title for the new BS table in the MAC spec.
Therefore, we will refer to the new BS table as the Refined BS table for the rest of this paper. 
Issue #2. Upper bound (Bmax) of the BS levels in the Refined BS table
Most AR devices today support UL video with a video resolution of 720p or 1080p, as retina resolution is not needed for the UL video, which is mainly used for object recognition. As a rule of thumb, the average size of I frames of 1080p video is about 1 Mbit or 125 KB. We have previously proposed that ~250 KB be the Bmax in the Refined BS table [2], believing that such number will give us enough safety margin for the foreseeable future. Meanwhile, the closest alternative Bmax value suggested by other companies is 780 KB [3]. We have noticed that that number was derived based on 150 Mbps data rate of 8k video, which is no where near what is in the field today nor what is practically needed in the foreseeable future for the purpose of objection recognition. However, we think a middle ground around 500 KB can be a good compromise, building significant margin for safety for future upgrade of service requirement or new services.  
Proposal 2. RAN2 consider adopting a Bmax value round 500 KB for the Refined BS table. 
Issue #3. Lower bound (Bmin) of the BS levels in the Refined BS table
Generally speaking, the variant of the sizes among P frames, in a relative term, can be greater than the variant of the sizes among the I frames, depending on how much or how fast motion is involved in the video pictures, and whether each P frame uses the immediate proceeding P frame or the proceeding I frame as its reference frame for video compression and decompression. As a rule of thumb, the average size of P frames is roughly one quarter of that of I frames. However, when there is a lack motion in the pictures, the sizes of P frames can be as small as one tenth of the sizes of I frames. Therefore, a P frame size can be as low as 10 KB for 1080p video. As another rule of thumb, the data rate and frame size of 720p video are roughly one half of those of 1080p video. Therefore, we think that 5 KB, as suggested in [3], can be considered as a lower bound of the P frame size for 720p video. We are also OK to further reduce it to 2.6 KB, as suggested in [4]. 
Furthermore, if we have already covered a lower bound as low as 5 or 2.6 KB, why not cover all the way down to 0 KB? That will help to avoid a need for switching BS table when a padding Refined BSR or a padding DSR is sent with a small amount of residual data. 
Proposal 3. RAN2 consider adopting a Bmin value of 0 KB for the Refined BS table.
Opening issues on the (Truncated) Refined BSR MAC CEs
Issue #4: Whether to allow the Refined BS table to be used for the Truncated Refined BSR MAC CE
There has been a strong support to further introduce a Truncated Refined BSR MAC CE [5] for the cases where a padding BSR doesn’t have enough space to fit in the entire Refined BSR MAC CE. Some companies further suggested that the Truncated Refined BSR MAC CE shall always use the Refined BS table. With this restriction, we may have to an issue of whether the Truncated Refined BSR MAC CE can be sent when the leftover space only allows a 4-octet padding BSR MAC CE for the following case: 
1)	the highest-priority LCG (e.g., a pose/control LCG) is not configured with additionalBSR-TableAllowed while the second highest-priority LCG (e.g., a video LCG) is configured with additionalBSR-TableAllowed, and based on the table selection criteria, should use the Refined BS table at the moment; or
2)	the two highest-priority LCGs are both configured with additionalBSR-TableAllowed, but based on the table selection criteria, one should use the Refined BS table while the other must use the legacy BS table (due to out of the range of the Refined BS table) at the moment.
Some may suggest that in these two cases, the UE can instead send the Long Truncated BSR MAC CE, which would force the UE to use the legacy BS table for the LCG that should use the Refined BS table at the moment, not only losing the gain from the refined quantization granularities of the Refined BS table but also creating potential mismatch in the reporting granularity and in the reported BS range from a previous Refined BSR that had used the Refined BS table for that LCG, diminishing the benefit of sending this padding BSR in the first place. 
To retain the gain and to avoid the potential mismatch, we think it is better to keep the Refined BSR MAC CE and the Truncated Refined BSR MAC CE design consistent w.r.t. whether the UE can select and indicate which BS table to use for an LCG that is configured with additionalBSR-TableAllowed. 
Proposal 4. If the LCG is configured with additionalBSR-TableAllowed, the UE selects and indicates which BS table to use, on a per-LCG basis, in the Truncated Refined BSR MAC CE, using a BT indication bitmap.
Issue #5: Location of the BT indication bitmap
We further think that the BT indication bitmap field should be added to the end of the Refined BSR MAC CE and the Truncated Refined BSR MAC CE so that the upper portion of these two MAC CEs is exactly same as the legacy Long BSR MAC CE and Long Truncated MAC CE, simplifying the implementations. 
Proposal 5. The BT indication bitmap field occupies the last octet of the Refined BSR MAC CE and the Truncated Refined BSR MAC CE.
[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]We propose the following:
Proposal 1. Use "Table 6.1.3.1a-x: Refined buffer size levels (in bytes) for 8-bit Buffer Size field" as the table title for the new BS table in the MAC spec.
Proposal 2. RAN2 consider adopting a Bmax value round 500 KB for the Refined BS table. 
Proposal 3. RAN2 consider adopting a Bmin value of 0 KB for the Refined BS table.
Proposal 4. If the LCG is configured with additionalBSR-TableAllowed, the UE selects and indicates which BS table to use, on a per-LCG basis, in the Truncated Refined BSR MAC CE, using a BT indication bitmap.
Proposal 5. The BT indication bitmap field occupies the last octet of the Refined BSR MAC CE and the Truncated Refined BSR MAC CE.
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