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Introduction
During RAN2 #123bis, we have reached the following agreements [1]:

Agreements on BSR
1. Adopt an exponential BSR table.  FFS on buffer size 
2. The UE uses the new defined BS table if the buffered data volume is within the range of the new table, otherwise the legacy table is used.
3. New MAC CE including indication of table selection per LCG will be introduced.  Exact format FFS (to be discussed in MAC CR review phase)

In the email discussion for the MAC running CR and open issues [POST123bis][024], a few issues requiring further discussions have been identified. This paper aims to provide our views on the following topics:
· RAN2 may introduce Refined Truncated BSR MAC CE for Padding BSR. How should the UE select between Legacy Truncated BSR MAC CE and Truncated Refined BSR MAC CE  when Padding BSR is triggered?
· Can the UE report Refined BSR when there is only one LCG with data available, and that LCG is allowed to use the new BS table and its data volume falls into the range of the new BS table ? 

Discussions
Issues on Refined Truncated BSR
According to the comments made by the companies the email discussion [2], a majority of companies think it is useful to introduce the truncated version of Refined BSR, as some LCGs may satisfy the conditions of using new BS tables when the Padding BSR is triggered. We also think this is also good to allow reporting of BS levels with finer granularity in padding BSR.
However, we must note that the triggering of padding BSR is “opportunistic”, which means the UE would only trigger padding BSR when there are padding bits available that are sufficient to carry a BSR MAC CE in the allocated resource. This is clear according to TS 38.321:
	A BSR shall be triggered if any of the following events occur for activated cell group:
……
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';



Since the new BS table is introduced to reduce quantization error, if the gNB can allocate UL resources appropriately (in a more precise fashion) based on the new BSR MAC CE, we think it might not be a very common case where the UE can see a plenty of padding bits available in the allocated UL resources. Hence, considering that triggering of Padding BSR becomes a rather rare event thanks to the new BS table with finer granularity, we do not see a strong need to optimize the Padding BSR procedures based on the new BSR MAC CE format at a cost of higher specification or implementation complexity. In other words, we should make it as simple as possible.
Observation 1: If additionalBSR-TableAllowed is configured and the gNB can allocate UL resource properly based on the new BSR MAC CE, triggering of Padding BSR may not be a common case. So, the Padding BSR procedure based on the new BSR MAC CE format should be made simple, i.e. optimization is not needed.

On the other hand, since the new BSR MAC CE can be deemed as an enhanced version of legacy Long BSR, which has the flexibility to indicate the BS table that each LCG uses, in some sense it can already replace the Long BSR. For instance, even if all LCGs with data available do not satisfy the conditions of using the new BS table (e.g. none of these LCGs are configured with additionalBSR-TableAllowed, and/or none of these LCGs has data volume that falls into the range of the new BS table), it is still fine to directly use the new BSR MAC CE, as the UE can simply set all BTi fields in the Refined Truncated BSR to 0 – which indicates that all LCGs reported in this MAC CE are using the legacy BS table. Hence, there is no much loss except for a 1-octet additional overhead.
Observation 2: It does not harm if the UE always use the Refined Truncated BSR MAC CE with table selection indication for Padding BSR (when there are sufficient padding bits) if there are sufficient padding bits, even if there is no LCG that satisfies the condition of using the new BS table.

With these considerations and observations in mind, to select the BSR format for the Padding BSR when the new BS table is allowed, we think the UE can simply check whether the number of available padding bits is sufficient for a Refined Truncated BSR. If so, the UE can directly report Refined Truncated BSR regardless of if any LCG will be using the new table. Conversely, if the number of padding bits is not enough for a Refined Truncated BSR, the UE would report legacy BSR formats such as Short or Long Truncated BSR.
That is, if at least one LCG is configured with additionalBSR-TableAllowed, then the role of Long Truncated BSR in the padding BSR procedure is fully superseded by Refined Truncated BSR. There is no need for the UE take the data volume of each LCG into account, which simplifies UE implementation. One can argue that, if the UE is mandated to select the legacy BSR format (due to insufficient padding bits), we may lose some benefits of the new BS table when some LCGs are actually targeting to use the new BS table. Nevertheless, as mentioned above, we do not consider Padding BSR as a very common case when the new BS table is enabled, so we do not think there is a need to complicate UE implementation for the sake of pursuing optimization for such corner cases. 
Here we provide a sample TP as a possible way to implement this in TS 38.321 could be:
	For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	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 or the size of the Refined BSR plus its subheader:
2>	if more than one LCG has data available for transmission when the BSR is to be built:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.
3> else if at least one LCG is configured with additionalBSR-TableAllowed the number of padding bits is sufficient for a Refined Truncated BSR:
4>	report Refined Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.
3>	else:
4>	report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.
2>	else:
3>	report Short BSR.
1>	else if at least one LCG is configured with additionalBSR-TableAllowed and if the number of padding bits is equal to or larger than the size of the Refined BSR plus its subheader:
2>	report Refined BSR for all LCGs which have data available for transmission.
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2>	report Long BSR for all LCGs which have data available for transmission.



Proposal 1: For Padding BSR, if at least one LCG is configured with additionalBSR-TableAllowed, and if the number of padding bits is large enough for a Truncated Refined BSR, the UE reports Truncated Refined BSR regardless of the buffer status across the LCGs. 

Long BSR for Cases with Data Availability in Only One LCG
Based on the previous agreements made in RAN2, the new BS table is 8-bits, which implies that the new BSR MAC CE is only applicable when long BSR is reported. However, according to TS 38.321, the UE determines to report Long or Short BSR based on how many LCGs have data available (one LCG or more than one LCG):
	For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Short BSR.




In our views, if the UE can only report the new BSR MAC CE when data is available in more than one LCG, this is very restrictive and the benefits of introducing the new BS table can be degraded significantly. For XR use cases at least, we think it is a common scenario where the UE has only one LCG with data available, while this LCG is also configured with additionalBSR-TableAllowed and its data volume falls into the range of the new BS table. Thus, from our perspective the UE should report the new BSR MAC CE as long as a LCG satisfies the conditions for using the new BSR MAC CE, even if this is the only LCG that has data available.
We think this can be captured easily by modifying the specification as following:
	For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1> if at least one LCG has data available for transmission when the MAC PDU containing the BSR is to be built is configured with additionalBSR-TableAllowed and the amount of data that it has available for transmission is within the closed range of the buffer sizes specified in Table 6.1.3.1a-x:

2> report Refined BSR for all LCGs which have data available for transmission.
1>	else if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else:
           2>	report Short BSR.



Proposal 2: For Regular and Periodic BSR, if at least one LCG that has data available is configured with additionalBSR-TableAllowed, and its data volume falls into the range of the new BS table, the UE should report Refined BSR even if there is only LCG with data available.

Conclusions
In this paper, we have presented our views on some of the open issues for BSR enhancements in Rel-18 XR, with the following observations and proposals:
Observation 1: If additionalBSR-TableAllowed is configured and the gNB can allocate UL resource properly based on the new BSR MAC CE, triggering of Padding BSR may not be a common case. So, the Padding BSR procedure based on the new BSR MAC CE format should be made simple, i.e. optimization is not needed.
Observation 2: It does not harm if the UE always use the Refined Truncated BSR MAC CE with table selection indication for Padding BSR (when there are sufficient padding bits) if there are sufficient padding bits, even if there is no LCG that satisfies the condition of using the new BS table.
Proposal 1: For Padding BSR, if at least one LCG is configured with additionalBSR-TableAllowed, and if the number of padding bits is large enough for a Truncated Refined BSR, the UE reports Truncated Refined BSR regardless of the buffer status across the LCGs. 
Proposal 2: For Regular and Periodic BSR, if at least one LCG that has data available is configured with additionalBSR-TableAllowed, and its data volume falls into the range of the new BS table, the UE should report Refined BSR even if there is only LCG with data available.
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