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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
In the last meetings, it has made little progress on the objective of topology-wide fairness, multi-hop latency and congestion mitigation. For the objective, there are many solutions on the table, such as extensions of BAP header, introducing the Hop-by-hop UL flow control, IAB-node configuration enhancements, and extension of the LCG range. The extension of the LCG range gets most companies’ support. And others all have a significant opposition. This contribution will explain preference, and explain non-acceptable options.
Discussion
IAB-node configuration enhancements
There are two dominant views for IAB-node configuration enhancements:
View 1：The IAB-node is configurable with the remaining hops.
View 2：The IAB-node is configurable with the number of bearers aggregated.
The parameter remaining hops number plays a crucial role in adjusting the scheduling strategy for prioritization. Knowing the number of remaining hops can provide some implicit information about the extra delays that packets are going to experience.
Observation 1: The parameter remaining hops number has benefit for adjusting the scheduling strategy, and can provide some implicit information about the extra delays.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]IAB node schedules packets per BH RLC channel. The number of remaining hops can be configured by F1-C message when RLC channel is setup or modified, which can be included in BH RLC Channel to be Modified List and BH RLC Channel to be Setup List of UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST.
Another option is to add the number of remaining hops in BAP data header. Adding in the BAP header requires remaining hop subtract one hop when the service is across each-hop. This requires IAB-node can modify BAP header in intimidate IAB-node.
For View 2, in F1 specification [2], the IE QoS Flow Level QoS Parameters defines the QoS applied to a QoS flow for a DRB or a BH RLC channel. In the BH RLC channel, the IE reflects QoS characteristics of all aggregated bearers. For example, when GBR QoS Flow Information presents in QoS Flow Level QoS Parameters, Guaranteed Flow Bit Rate Downlink in GBR QoS Flow Information should be the sum of GFBR of all aggregated GBR bearers. 
For GBR service, Guaranteed Flow Bit Rate in GBR QoS Flow Information should be the sum of GFBR of all aggregated GBR bearers. So the IAB scheduling can achieve the fairness based on the GFBR for the RLC Channel which is aggregated more DRB. We think IAB-node don’t need the bearer number of DRB for RLC channel.
For non-GBR service, it is not essential for any enhancement. Its scheduling is de-prioritized. 
Observation 2: GBR bearers’ fairness can be achieved by the GFBR of QoS Parameters for BH RLC channel. 
[bookmark: _Toc79078031]Proposal 1: IAB-node should be configured with the number of remaining hops in the upstream or downstream to enhance the topology-wide fairness in Rel-17. FFS the number of remaining hops is configured by F1-C message or added in BAP header. 
[bookmark: _Toc79077966][bookmark: _Toc79078032]Proposal 2: RAN2 should not support the IAB configuration of the number of bearers aggregated in the BH RLC channel. 
The additional information in BAP header
Some companies propose to add bear-ID to the BAP header [1]. 
It has the purpose to differentiate packets within a BH RLC Channel that the scheduler can prioritize some bearers among others in aggregated BH RLC channel. Non GBR services aggregated in the same BH RLC channel have the similar QoS class. IAB network have 1:1 mapping and N:1 mapping. For GBR service, if IAB-donor wants per bearer fairness, it can be achieved by 1:1 mapping. 
Observation 3: Per bearer fairness can be achieved by 1:1 RLC channel mapping for GBR service. 
[bookmark: _Toc79077967][bookmark: _Toc79078033]Proposal 3: RAN2 should not support adding bearer-ID to BAP header.
Extension of the LCG range
RAN2 113bis-e meeting has agreed to extend the LCG range. More LCG range mean less LCHs in each LCG. It can refine the IAB scheduling.
· LCG range to be extended for IAB-MT. Size of LCG and enhancements to BSR are FFS
LCG identifies the group of logical channel(s) whose buffer status is reported in BSR. Currently, the length of LCG is 3 bits (at most 8 LCGs). IAB-node aggregates bearers with different QoS requirements from different UEs. The number of LCIDs has been extended in Rel-16. The index of eLCID are extended from 320 to (2^16 + 319) identifing UL logical channels. Meanwhile, increasing the number of LCGs per BH link can refine the scheduling granularity. Therefore, the nunber of LCGs should be extended accordingly. The length of LCG can be extended to 8 bits, i.e. at most 256 LCGs.
[bookmark: _Toc79077968][bookmark: _Toc79078034]Proposal 4: The length of LCG can be extended to 8 bits, i.e., at most 256 LCGs.
The formats of extended short BSR MAC CE and extended long BSR MAC CE are shown in Figure 1 and Figure 2. The extended short BSR MAC CE is fixed size and the extended long BSR MAC CE is variable size. Meanwhile, new eLCIDs should be used to indicate the extended BSR MAC CEs.


[bookmark: _Ref78989859]Figure 1: Extended Short BSR and Extended Short Truncated BSR MAC CE


[bookmark: _Ref78989866]Figure 2: Extended Long BSR, Extended Long Truncated BSR, and Extended Pre-emptive BSR MAC CE
[bookmark: _Toc79077969][bookmark: _Toc79078035]Proposal 5: The formats of Extended Short BSR MAC CE and Extended Long BSR MAC CE in Figure 1 and Figure 2 should be adopted. The Extended Short BSR MAC CE is fixed size and the Extended Long BSR MAC CE is variable size.
[bookmark: _Toc79077970][bookmark: _Toc79078036]Proposal 6: New eLCIDs should be used to indicate the Extended Short BSR MAC CEs and Extended Long BSR MAC CEs.
Hop-by-hop UL flow control
RAN2 113bis-e meeting agreed that local re-routing can be triggered by flow control feedback. 
· Local re-routing based on flow control feedback is allowed based on certain value of available buffer size. FFS further details. (Current hbh fc is for DL traffic).
However, current HbH flow control feedback is only for DL. In Rel-16, UL HbH flow control is based on the implementation. Parent IAB-node will reduce the UL grant of child IAB-node if parent IAB-node is congested. 
In Rel-16, child IAB-node cannot receive any feedback from its parent IAB-node. In this legacy mechanism, if the parent node is congested for a long time, the UL packet cannot be delivered to the upstream IAB node. That will cause packet loss or long-term congestion to this affect the performance of the whole IAB network. Thus, we suggest RAN2 to support the Hop-by-hop UL flow control for triggering the UL local rerouting.
Proposal 7: RAN2 can support Hop-by-hop UL flow control for triggering the UL local rerouting.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we get below proposals:
Observation 1: The parameter remaining hops number has benefit for adjusting the scheduling strategy, and can provide some implicit information about the extra delays.
Observation 2: GBR bearers’ fairness can be achieved by the GFBR of QoS Parameters for BH RLC channel. 
Observation 3: Per bearer fairness can be achieved by 1:1 RLC channel Mapping for GBR service.
Proposal 1: IAB-node should be configured with the number of remaining hops in the upstream or downstream to enhance the topology-wide fairness in Rel-17. FFS the number of remaining hops is configured by F1-C message or added in BAP header.
Proposal 2: RAN2 should not support the IAB configuration of the number of bearers aggregated in the BH RLC channel.
Proposal 3: RAN2 should not support adding bearer-ID to BAP header.
Proposal 4: The length of LCG can be extended to 8 bits, i.e., at most 256 LCGs.
Proposal 5: The formats of Extended Short BSR MAC CE and Extended Long BSR MAC CE in Figure 1 and Figure 2 should be adopted. The Extended Short BSR MAC CE is fixed size and the Extended Long BSR MAC CE is variable size.
[bookmark: _GoBack]Proposal 6: New eLCIDs should be used to indicate the Extended Short BSR MAC CEs and Extended Long BSR MAC CEs.
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