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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In R16, LCH size for backhaul link had been extended while the extension of LCG had not been agreed. Now during the discussion of R17 IAB, LCG extension was revisited and had been agreed in the RAN2 113bis e-meeting [1].
	RAN2 113bis-e:
LCG range to be extended for IAB-MT. Size of LCG and enhancements to BSR are FFS


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Based on the agreement above, discussions for the LCG size extension and BSR enhancements are further investigated in this contribution.
2. Discussion
LCG size for BH link
The total number of LCHs is 32 and the number of LCGs is 4 in LTE. And then the number of LCHs is extended to 64 and the number of LCGs is extended to 8 accordingly in NR R15. In R16 IAB, LCH for BH link had been extended from 64 to 65856 (26+28+216) to enlarge the value range of LCIDs and to finer differentiation of the BH link traffic. Along with the extension of LCHs, and considering the buffer size of LCHs provided by each LCG, it is beneficial for the parent node to perform fairness scheduling among the child nodes when the larger LCG size is used in the BSR MAC CE. With the larger LCG size, less LCHs are associated to each LCG and then finer QoS differentiation can be reported via BSR MAC CE. Therefore, a larger LCG size, e.g. 256, can be introduced for BH link.
Proposal 1: The LCG size can be extended to 256 for BH link.
In response to the extension of LCG size, the formats of the BSR MAC CE need to be updated accordingly.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 2: New BSR MAC CE formats need to be introduced for the larger LCG size.
Short (Truncated) BSR format
Legacy Short BSR format has a fixed size and consists of a 3-bit LCG ID field and a 5-bit Buffer Size field. However, the LCG ID field will occupy 8-bit when the LCG size is extended to 256. Then, the new Short BSR format will have a fixed 16-bit size shown in the Figure 1.


Figure 1. Short BSR and Short Truncated BSR MAC CE for lager LCG size
Proposal 3: New Short (Truncated) BSR format has a fixed size and consists of an 8-bit LCG ID field and an 8-bit Buffer Size field.
Long (Truncated) BSR format and Pre-emptive BSR format
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Legacy Long BSR format has a variable size and consists of 8 LCGi for 8 LCGs respectively in the beginning of the MAC CE, and further includes the Buffer Size field(s) following the LCGi. Along with the extension of LCG size, the number of LCGi fields need to be variated and an example of new Long BSR MAC CE format is shown in the Figure 2.


Figure 2. Long BSR, Long Truncated BSR and Pre-emptive BSR MAC CE for lager LCG size
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 4: A baseline new Long (Truncated) BSR and Pre-emptive BSR format have a variable size and consists of 256 LCGi and the Buffer Size(s) fields.
In addition, a R17 IAB node may be configured with legacy LCG size or the extended LCG size. Therefore, the IAB node need to support both legacy BSR MAC CE and the new BSR MAC CE. Once the IAB node is configured with the legacy LCG size, legacy BSR MAC CE is preferred for the overhead reduction.
Proposal 5: R17 IAB node needs to support both legacy BSR MAC CE and the new BSR MAC CE.
Conclusion
This contribution aims to discuss the LCG size extension and BSR enhancements for IAB. And following observations and proposals are concluded.
Proposal 1: The LCG size can be extended to 256 for BH link.
Proposal 2: New BSR MAC CE formats need to be introduced for the larger LCG size.
Proposal 3: New Short (Truncated) BSR format has a fixed size and consists of an 8-bit LCG ID field and an 8-bit Buffer Size field.
Proposal 4: A baseline new Long (Truncated) BSR and Pre-emptive BSR format have a variable size and consists of 256 LCGi and the Buffer Size(s) fields.
Proposal 5: R17 IAB node needs to support both legacy BSR MAC CE and the new BSR MAC CE.
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