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1	Introduction
Related to this topic, the following agreements were taken in :
	From 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.




Other potential enhacements to topology-wide fairness, multip-hop and congestion were discussed in RAN2#93-e, but  no agreements was taken.
In RP#92, a way forward was agreed and captured in [1]:
	From RP#93-e:
Proposal 1: Enhancements to improve topology-wide fairness and multi-hop latency to be deprioritized.
Proposal 3: RAN2-led efforts on enhancements to LCG-range extension, RLF indications and local rerouting to continue.



Given the status of this topic, this contribution will consider stage-3 details of the new BSR MAC CE format, and will address once more our view on the UL hop-by-hop flow control feedback.
[bookmark: _Ref178064866]2	Discussion
2.1 BSR MAC CE format
RAN2 took the decision to extend to 8 bits the length of the LCG, which implies that there will be at most 256 LCGs available to be used by an IAB-MT. This agreement calls for a new BSR MAC CE format that RAN2 has to discuss. While for the short BSR, the format decision was straightforward, for the long BSR MAC CE various options were addressed in different contributions and summarized in [2].
In particular, two options for the long BSR MAC CE were considered: 
Option 1: A flexible long BSR format depicted in Figure 1. In this option, the IAB node only includes the buffer size information associated to the LCGs for which there are currently data in the buffer.


[bookmark: _Ref85017654]Figure 1: Option 1 for the long BSR MAC CE format

Option 2: A static long BSR is depicted in Figure 2. In this option, the IAB node includes all the 256 LCGs, irrespective of whether there are data or not for all of them.


[bookmark: _Ref85017700]Figure 2: Option 2 for the long BSR MAC CE format
Option 1 has the potential to be more effective than option 2 when only few LCGs are used. However, when many LCGs are used, the BSR MAC CE will become very big (up to half a kiloByte), which is not certainly desirable. On the other hand, option 2 has the drawback that in case not all the 256 LCGs are configured by the network, many of the first 32 octets in Figure 2 are wasted.
Our proposal is then to adopt Option 2, but the UE should also take into account which LCGs are actually configured by the network, so that the UE does not include unnecessarily octets which do not contain any configured LCG. 
[bookmark: _Toc85743451]Option 2 is the preferred option because it allows smaller size when a large number of LCGs is configured. However, the UE should avoid including unnecessarily octets which do not contain any configured LCG.
Considering the BSR MAC CE format in Figure 2, this implies that the UE shall include an octet containing the LCG fields, only if there is at least one LCG field of that octet or of a successive octet that is actually configured. That is because it could occasionally happen that due to the release of certain BH RLC channels, the UE has configured non-contiguous LCGs. In such case, even if one octet X has no LCG configured, but one of the next octets Y has an LCG configured, the UE includes all the octets until Y. However, if such an octet and the successive octets do not contain any configured LCG, the UE should not report at all this octet and the successive octets. 
[bookmark: _Toc85743452]In case the UE remains configured with non-contiguous LCGs in the LCG space, all the octets until the last octet with a configured LCG should be included to avoid confusing the network.
The same solution described above can obviously be applied also to the pre-emptive BSR.
[bookmark: _Toc85743454]The Long and the Pre-emptive BSR MAC CE is represented by the format depicted in Figure 2, wherein an octet containing the LCG fields is included in the BSR MAC CE only if there is at least one LCG field of such octet or of a successive octet that is configured by the network, i.e. octet 1 is included only if there is at least one LCG configured, octet 2 is included only if at least one LCG above LCG7 is configured, octet 3 is included only if at least one LCG above LCG15 is configured, and so on, until octet 32 that is included only if at least one LCG above LCG247 is configured.
Given the above proposal, the number of the octets including the LCGs can vary depending on the LCG configuration. However, the network is always aware of which LCGs are configured and hence of the number of octets associated to the LCGs that the UE will include in the BSR MAC CE. For this reason, we do not need to define multiple eLCIDs depending on the BSR MAC CE size. One eLCID is would work.
[bookmark: _Toc85743455]A single eLCID is allocated for the new long BSR MAC CE format.
2.1	On the need of the UL HbH flow control
The UL HbH flow control has been discussed at length during the past RAN2 meetings, but benefits of it are still uncertain. However, the Rapporteur view is to have a “Final discussion if UL hop-by-hop flow control is in or out”.
The UL HbH flow control would consist of flow control information sent in the DL from the parent to the child, that would supposedly use for some local decisions. First of all, we note that the UL scheduler resides in the parent, so it is not clear what the child should do upon receiving such information. That is different from the DL flow control feedback (sent from the child to the parent in the UL) because the parent does not know the DL buffer status of the child. However for the UL scheduling, the parent is in full control of the upstream traffic from child to parent. The child would obviously be affected by UL scheduling decisions at the parent, however it can simply determining by its UL buffer status whether UL congestion is occurring, i.e. the child does not need any UL HbH flow control indication from the parent to evaluate the UL congestion. 
Hence it is not clear to us what is the technical motivation of the UL HbH flow control. If RAN2 intention is to enable some sort of local routing at the child, that is certainly doable, but it just enough to act on the buffer status at the child, e.g. the CU can configure rules on the UL buffer status at the child to enable local routing in the upstream.
Given the above, also considering the remaining limited number of time units for IAB Rel-17 to be completed, RAN2 should aim at addressing the issues shortlisted in RAN2#113e rather than including new topics.
[bookmark: _Toc85743453]It is not clear what is the benefit of the UL HbH flow control , given that the parent is in control of the UL scheduling and the child is aware of the UL buffer status.
[bookmark: _Toc85743456]RAN2 does not consider UL HbH flow control which was already downpriorized in RAN2#113e.
[bookmark: _Toc85743457]If RAN2 intention is to enable local routing in the upstream, it would be enough to introduce rules on the UL buffer status at the child, e.g. based on implementation. No need for the UL HbH flow control for the sake of UL local routing.  
3	Conclusion
In the previous sections we made the following observations: 

Observation 1	Option 2 is the preferred option because it allows smaller size when a large number of LCGs is configured. However, the UE should avoid including unnecessarily octets which do not contain any configured LCG.
Observation 2	In case the UE remains configured with non-contiguous LCGs in the LCG space, all the octets until the last octet with a configured LCG should be included to avoid confusing the network.
Observation 3	It is not clear what is the benefit of the UL HbH flow control , given that the parent is in control of the UL scheduling and the child is aware of the UL buffer status.

Based on the discussion in the previous sections we propose the following:

Proposal 1	The Long and the Pre-emptive BSR MAC CE is represented by the format depicted in Figure 2, wherein an octet containing the LCG fields is included in the BSR MAC CE only if there is at least one LCG field of such octet or of a successive octet that is configured by the network, i.e. octet 1 is included only if there is at least one LCG configured, octet 2 is included only if at least one LCG above LCG7 is configured, octet 3 is included only if at least one LCG above LCG15 is configured, and so on, until octet 32 that is included only if at least one LCG above LCG247 is configured.
Proposal 2	A single eLCID is allocated for the new long BSR MAC CE format.
Proposal 3	RAN2 does not consider UL HbH flow control which was already downpriorized in RAN2#113e.
Proposal 4	If RAN2 intention is to enable local routing in the upstream, it would be enough to introduce rules on the UL buffer status at the child, e.g. based on implementation. No need for the UL HbH flow control for the sake of UL local routing.
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