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1 Introduction
In RAN2#115-e meeting, the following agreements are made [1]: 

	· The length of LCG to be extended to 8 bits (i.e., at most 256 LCGs).

· New Short (Truncated) BSR format to specified that has a fixed size and consists of an 8-bit LCG ID field and an 8-bit Buffer Size field. 


In this contribution, we would like to discuss the new long (truncated) BSR format in case of LCG length extension and the reporting of the new BSR MAC CE in IAB. 
2 Discussion 
2.1 Long BSR format for LCG extension 
As agreed in RAN2#115-e meeting, the number of LCGs will be extended to at most 256 and the length of LCG will be 8 bits for IAB. The new short (truncated) BSR format is agreed to have a fixed size and consist of an 8-bit LCG ID field and an 8-bit Buffer Size field, as shown in Figure 1: 
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Figure 1 The new short (truncated) BSR format
For the new long (truncated) BSR format, the feature summary [2] in the last meeting has summarized the following options based on companies’ contributions: 
· Option 1: it has a variable size and consists of 256 LCGi and the Buffer Size(s) fields.
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Figure 2 The new long (truncated) BSR format (option 1)
· Option 2: 8-bit LCG ID+8-bit Buffer Size for each LCG


[image: image3.emf]LCG ID

Buffer Size

LCG ID

Buffer Size

LCG ID

Buffer Size

...

Oct 1

Oct 2

Oct 3

Oct 4

Oct 5

Oct 6


Figure 3 The new long (truncated) BSR format (option 2)
In our opinion, Option 1 can indicate the reporting status (or data available status in case of truncated BSR) for all the 256 LCGs, but will cause a lot of overhead with the 32-byte LCG bitmap. 
On the other hand, Option 2 uses 2 bytes for each combination of LCG ID + Buffer Size. When the number of the reported LCGs is lower than 32, Option 2 can save the overhead compared to Option 1. However, when the number of the reported LCGs is higher than 32, Option 2 indeed causes more overhead. In our understanding, the number of LCGs reported in a BSR MAC CE may be large in a multi-hop IAB scenario, to reflect the latency requirements of the services that may go through different number of IAB-nodes/hops. So, it is inaccurate to say that Option 2 has lower overhead. Besides, for truncated BSR, Option 2 cannot indicate the LCGs with data available for transmission. 
From our perspective, to save the overhead of BSR reporting, the LCGs can be further divided into two or more LCG sets and each new long (truncated) BSR MAC CE can report the buffer sizes for one set of LCGs. Hence, two or more new long (truncated) BSR MAC CEs can be introduced with different LCIDs/eLCIDs. This can be denoted as Option 3. 

· Option 3: LCGs are divided into 2 or more LCG sets and each new long (truncated) BSR MAC CE reports the buffer sizes for one LCG set
An example of 2 new long (truncated) BSR formats is show in Figure 4. In this example, LCG 0~255 is divided into two sets which include LCG 0~127 and LCG 128~255 respectively. The left new long (truncated) BSR MAC CE can report buffer sizes for the set of LCG 0~127, and the right new long (truncated) BSR MAC CE can report buffer sizes for the set of LCG 128~255. For these two new long (truncated) BSR format, 4 (e)LCIDs need to be introduced. 
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Figure 4 The new long (truncated) BSR format (option 3)
In Option 3, the UE can report the BSR MAC CE corresponding to the LCGs to be reported (long BSR) or with data available (long truncated BSR). When the IAB-MT reports the LCGs belonging to one LCG set, only the BSR MAC CE corresponding to the LCG set will be reported and the overhead can be saved. 
In Table-1, the Specification impact and signalling overhead of the above 3 options are summarized: 
Table-1 Comparison of the signalling overhead of Option 1, Option 2 and Option 3

	Option 
	Specification impact
	Signalling overhead

	Option 1: 256-bit LCGi + buffer size
	· Small specification impact 😊
	· High overhead even when the number of reported LCGs is small. ☹

	Option 2: 8-bit LCG ID+8-bit Buffer Size for each LCG
	· Medium specification impact 😐
· The format of long truncated BSR needs to be further discussed. ☹
	· Low overhead when the number of reported LCG is small. 😊
· Large overhead when the number of reported LCG is large, e.g., the number of LCGs > 32 ☹

	Option 3: Each BSR for one LCG sets
	· Medium specification impact with more (e)LCIDs introduced 😐
	· Medium overhead 😐


From Table-1, it can be seen that Option 3 has the medium specification impact and signalling overhead. So, it is proposed to adopt Option 3 as the new long (truncated) BSR format. 
Proposal 1: Two or more new long (truncated) BSR MAC CEs are introduced and each new long (truncated) BSR MAC CE reports the buffer sizes for one LCG set. 
2.2 New BSR MAC CE reporting
An issue to be discussed is when the IAB-MT should report the new BSR MAC CE to its DU. It is assumed that the following options can be considered. 
· Option A: if the maximum LCG ID value is larger than 8, the new BSR MAC CE format is reported.
· Option B: if the network configures the IAB-MT to use the extended LCG range, the new BSR MAC CE is reported. 

· Option C: if the IAB-MT supports more than 8 LCGs, the new BSR MAC CE is reported.
· Option D: The IAB-MT always reports the new BSR MAC CE. 

In our opinion, all the options can work for IAB-MT. We have no strong preference, and it is suggested that RAN2 discusses which option can be used by the IAB-MT to determine when the new BSR format should be reported. 
Proposal 2: RAN2 is proposed to discuss the options for the IAB-MT to determine when to report the new BSR format. 

· Option A: if the maximum LCG ID value is larger than 8, the new BSR MAC CE format is reported.

· Option B: if the network configures the IAB-MT to use the extended LCG range, the new BSR MAC CE is reported. 

· Option C: if the IAB-MT supports more than 8 LCGs, the new BSR MAC CE is reported.

· Option D: The IAB-MT always reports the new BSR MAC CE. 

3 Conclusion

In this contribution, we have discussed the new long (truncated) BSR format in case of LCG length extension and the reporting of the new BSR MAC CE in IAB. We have the following proposals: 
Proposal 1: Two or more new long (truncated) BSR MAC CEs are introduced and each new long (truncated) BSR MAC CE reports the buffer sizes for one LCG set. 
Proposal 2: RAN2 is proposed to discuss the options for the IAB-MT to determine when to report the new BSR format. 

· Option A: if the maximum LCG ID value is larger than 8, the new BSR MAC CE format is reported.

· Option B: if the network configures the IAB-MT to use the extended LCG range, the new BSR MAC CE is reported. 

· Option C: if the IAB-MT supports more than 8 LCGs, the new BSR MAC CE is reported.

· Option D: The IAB-MT always reports the new BSR MAC CE. 
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