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[bookmark: _Ref83278801]Introduction
In last meeting, RAN2 agreed to extend the length of LCG and new short BSR format has been agreed as below. However, RAN2 companies think that more considerations are needed for new Long BSR format with extended LCG.
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.
This contribution will discuss the new long BSR format with extended LCG.
Discussion
In last meeting, two options were proposed for the new long BSR format [1].
Option 1: variable size and (8-bit LCG ID+8-bit Buffer Size) for each LCG with buffer size to be reported
Option 1 is proposed in [2] as Figure 1. In this option, for each LCG has Buffer Size field to be reported, a set of (8-bit LCG ID+8-bit Buffer Size) exists. It is applicable to Long BSR, Long Truncated BSR and Pre-emptive BSR. The size of the long BSR MAC CE in option 1 is 2*m bytes, and m is the number of LCGs whose buffer sizes need to be reported.
Although we extend the length of LCG considering the amount of extended LCHs, the number of LCGs needs to be reported in one BSR MAC CE should not been much larger than legacy BSR MAC CE because the number of service types and data volume in certain time duration should not been altered radically than that in Rel-15/16. Moreover, the least size of the long BSR MAC CE is 2 bytes same as the least size of long BSR MAC CE in Rel-15, it can be applied to long truncated BSR MAC CE very well.


[bookmark: _Ref84693095][bookmark: _Ref78989866]Figure 1: Extended Long BSR, Extended Long Truncated BSR, and Extended Pre-emptive BSR MAC CE (option 1)
Option 2: variable size and consisting of LCG bitmap and Buffer Size(s) fields
Basically, the long BSR MAC CE in option 2 has 32 bytes LCG bitmap and variable size of Buffer Size fields  as in Figure 2 (a) [3] [5].
In Figure 2 (a), the size of the long BSR MAC CE is 32+m bytes, and m is the number of LCGs whose buffer sizes need to be reported. It means at least 33 byte should be consumed even if there is only 1 LCG needs to be reported. Therefore, Long Truncated BSR MAC CE cannot be reported when the remaining available UL grant is less than 33 bytes+MAC subheader.

[image: ]	      
(a) BSR format with a fixed LCG bitmap           	 (b) BSR format with a configurable LCG bitmap
[bookmark: _Ref84696588]Figure 2: Extended Long BSR, Extended Long Truncated BSR, and Extended Pre-emptive BSR MAC CE (option 2)

In [4], an alternative is proposed as in Figure 2 (b). In this alternative, a set of BSR formats with different number of LCGs are introduced. The eLCIDs used to indicate extended Long BSR formats are shown in Table 1. This alternative increases complexity to both IAB-MT and its parent IAB-DU. Meanwhile, it consumes 30 more eLCID values for long BSR than option 1 and basic option 2. When it applies to pre-emptive BSR and Long Truncated BSR, 60 more eLCID values are consumed. In summary, this alternative will consume 90 more eLCID values than option 1 and basic option 2.
Table 1 Values of one-octet eLCID for UL-SCH [4]
	Codepoint
	Index
	LCID values

	0 to 218
	64 to 283
	Reserved

	219-249
	283-313
	Long BSR with max #LCG = 8k (k=2, 3, …, 32)

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR



Considering below reasons, option 1 is preferred:
· Only when the number of LCGs to be reported is larger than 32, the size of BSR MAC CE is larger than that in basic option 2. It is not a common case.
· Option 1 can be applied to Long Truncated BSR very well since the least size of the Long Truncated BSR MAC CE is 2 byte (+3 byte MAC subheader).
· It is simple and directly.
Proposal 1: The New Long (Truncated) BSR/ Pre-emptive BSR format has a variable size and consists of (8-bit LCG ID+8-bit Buffer Size) for each LCG with buffer size to be reported.
To indicate the extended BSR formats, 5 LCID values should be used. The reserved values of one-octet eLCID are more applicable. The eLCID values for the extended BSR formats are shown in Table 2.

Table 2 Values of one-octet eLCID for UL-SCH
	Codepoint
	Index
	LCID values

	0 to 2449
	64 to 30813
	Reserved

	245
	309
	Extended Short Truncated BSR

	246
	310
	Extended Long Truncated BSR

	247
	311
	Extended Short BSR

	248
	312
	Extended Long BSR

	249
	313
	Extended Pre-emptive BSR

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR



Proposal 2: 5 new eLCIDs should be used to indicate the extended BSR formats as shown in Table 2.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we reached below proposals.
Proposal 1: The New Long (Truncated) BSR/ Pre-emptive BSR format has a variable size and consists of (8-bit LCG ID+8-bit Buffer Size) for each LCG with buffer size to be reported as in Figure 1.
Proposal 2: 5 new eLCIDs should be used to indicate the extended BSR formats as shown in Table 2.
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