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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In the WID of R17 eIAB, following objectives were set to be discussed and led by RAN2.
	Topology, routing and transport enhancements [RAN2-led, RAN3]:
· Specifications of enhancements to improve topology-wide fairness, multi-hop latency and congestion mitigation 


However, during the RAN plenary 93 e-meeting, enhancements to improve topology-wide fairness and multi-hop latency were agreed to be deprioritized in this release. Then, in this sub-objective, RAN2 will focus on the remaining issues for LCG extension and congestion mitigation.
2. Discussion
LCG extension for IAB
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 following agreements had been achieved in the RAN2 113bis and RAN2 116 e-meetings [1] [2].
	RAN2 113bis-e:
LCG range to be extended for IAB-MT. Size of LCG and enhancements to BSR are FFS
RAN2 115-e:
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.



[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Legacy Long (Truncated) 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. 
[bookmark: _Hlk85631309]Along with the extension of LCG size to 256, as for the Long (Truncated) BSR format, the simplest way to design the BSR format is just to enumerate all 256 LCGs in the beginning of Long (Truncated) BSR MAC CE as shown in Figure 1. However, it always needs to occupy 32 bytes for 256 LCGs although only a few LCGs have data to be reported, which may introduce too much overhead. 
Observation 1: Enumerate all 256 LCGs in the beginning of Long (Truncated) BSR MAC CE may introduce too much overhead. 
For the IAB nodes belonging to different hierarchies in the whole topology, different amount of LCHs may be needed for these IAB nodes. For example, an IAB node closed to IAB-donor needs more LCHs than the IAB node far away from the IAB-donor. Similarly, the number of LCGs configured for each IAB node may be different based on the hierarchy of IAB node in the whole topology.
Observation 2: The number of LCGs configured for each IAB node may be different based on the hierarchy of IAB node in the whole topology.


Figure 1. An example for Long (Truncated) BSR format
For an IAB node, the number of configured LCG is a specific value based on the LogicalChannelConfig in RRC. And for the LCG numbered with a larger index, it will be not configured to be associated with any LCH. Then, it is meaningless to enumerate the larger index LCG in the Long (Truncated) BSR MAC CE for this IAB node. 
Alternatively, we can only enumerate some LCGis which have been configured to be associated with LCHs in the Long (Truncated) BSR MAC CE. As shown in Figure 2, in the beginning of the Long (Truncated) BSR MAC CE, k LCGis are enumerated and each of them is used to indicate the presence of the Buffer Size field for the associated configured logical channel group. Optional, some reserve bits may be needed to guarantee the byte alignment. In this way, meaningless overhead will be saved than the BSR MAC CE in Figure 1.


Figure 2. Another example for Long (Truncated) BSR format

Proposal 1: Only to enumerate the LCGis, which have been configured to be associated with LCHs in LogicalChannelConfig, in the Long (Truncated) BSR MAC CE. 
Proposal 2: New Long (Truncated) BSR format has a variable size and consists of variable number of LCGi fields which determined by the LogicalChannelConfig, some reserve bits (optional) and Buffer Size 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 3: R17 IAB node needs to support both legacy BSR MAC CE and the new BSR MAC CE.
UL HbH flow control for IAB
As shown in Figure 3, for the scenario of a parent IAB node (IAB node 2) with two grandparent nodes (IAB node 3 and 4). If only one of the grandparents BH links suffer congestion, based on the conclusion in R16, the parent IAB node 2 may stop scheduling UL transmission to the child IAB node 1 in order to alleviate the congestion at IAB node2. However, the UL routing path between IAB node 2 and IAB node 3 is still available, stop UL transmission between IAB node 1 and IAB node2 will have some impacts on the available UL grandparent BH link.
Thus, the implementation method via scheduling is inadequate for above scenario and we need to introduce UL HbH flow control as a supplementation.
Proposal 4: Support UL HbH flow control in R17.


Figure 3. An example for UL HbH flow control
Conclusion
This contribution aims to discuss the LCG size extension and congestion mitigation for IAB. And following observations and proposals are concluded.
Observation 1: Enumerate all 256 LCGs in the beginning of Long (Truncated) BSR MAC CE may introduce too much overhead. 
Observation 2: The number of LCGs configured for each IAB node may be different based on the hierarchy of IAB node in the whole topology.
Proposal 1: Only to enumerate the LCGis, which have been configured to be associated with LCHs in LogicalChannelConfig, in the Long (Truncated) BSR MAC CE. 
Proposal 2: New Long (Truncated) BSR format has a variable size and consists of variable number of LCGi fields which determined by the LogicalChannelConfig, some reserve bits (optional) and Buffer Size fields.
Proposal 3: R17 IAB node needs to support both legacy BSR MAC CE and the new BSR MAC CE.
Proposal 4: Support UL HbH flow control in R17.
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