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1   Introduction

The MT part of an IAB node can currently (following agreed NR Uu principles) only request appropriately matched uplink resources for the UL data transmission after the IAB node actually receives the data to be transmitted from its child node or its own UEs, despite the node already having knowledge of incoming data from the child node based on received SR, and possibly even various details on incoming data if BSR is received.
In a multi-hop network, such delays are likely to accumulate due to number of hops and aggregated volume of data at IAB nodes (as shown in Fig.8.6-1 in [1], Section 8.6, which shows the worst-case scenario where neither of the nodes in the chain have any UL resource currently allocated to them), so pre-emptive scheduling has the potential to reduce this delay. 

For this reason, 3GPP started discussing (in late 2018, as part of the IAB Study Item [1]) pre-emptive SR/BSR. As part of the resulting plan for Rel-16 work on IAB Work Item [2], 3GPP included the following: “Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling.”
More recently, RAN2 agreed at their RAN2#105-Bis meeting (April 2019) the following, more specific agreement on one possible method of reducing scheduling latency (essentially, pre-emptive SR/BSR):

· One method by which the IAB-node can reduce UL scheduling latency is through signalling of SR and/or BSR to its parent node, e.g., based on UL grants provided to child nodes and/or UEs, or based on SRs and/or BSRs from a child nodes or UEs.
This has been captured and agreed as part of the running CR to 38.300 introducing IAB. In order to progress this work further (given the significant interest in this topic [3] – [13]), the following email discussion was agreed at RAN2#106 meeting (May 2019):

[106#46][IAB] Low-latency scheduling (Samsung)


Intended outcome: Report, paving the way for on-line agreements


Deadline:  Thursday 2019-08-08

This document captures (verbatim) the individual input collected in the course of this discussion (a scope thereto having been agreed in some detail during the Phase ‘Zero’ of the discussion, based in part on [3] – [13] and input into the email discussion from individual companies on the scope), a summary by the Rapporteur of the views collected, and several proposals on topics where convergence of views has been observed, for further online consideration by RAN2 at the August meeting in Prague (RAN2#107).

2   Phase-I of the discussion: collecting views on key issues within the agreed scope

2.1   Confirming NR baseline on SR/BSR for IAB nodes

As NR baseline is assumed for all operation of the PHY/MAC/RLC components of the link between the DU part of the parent and the MT part of its child node (unless where explicitly agreed otherwise, to wit: LCID space extension), the implicit understanding is that all existing SR/BSR triggers, formats and procedures need to be followed by the IAB nodes. The first question therefore only confirms this understanding:

Q1: Do you agree that all SR and BSR triggers, formats and procedures standardised as part of NR Rel-15 should be implemented by IAB nodes (meaning that any new additional triggers [discussed below] are added on top of existing triggers for the NR-Uu interface), or do you think that certain existing NR triggers, formats or procedures should not be supported by IAB nodes or would need to be modified? If it’s the latter – please briefly summarise changes to the NR baseline and the reason for such change. 

[Please note that some changes due to reports being received from more than one child node, and due to reports being sent to more than one parent node, impact both pre-emptive SR/BSR and ‘conventional’ SR/BSR – these issues will be addressed in questions that follow below.]

	Company
	NR baseline for SR/BSR adopted as-is for IAB nodes – yes/no?
	If no, explanation please

	Ericsson
	Yes, but
	Current Rel-15 SR/BSR triggering procedures (i.e., TS 38.321, Section 5.4.5) should be set as “may” instead of “shall/should”. This is to avoid continuous triggering of BSR, which may happen when an IAB node is aggregating data from UEs and/or other IAB nodes, especially when additional mechanisms are introduced. The impact on the BSR reception behavior should be avoided and the impact on the UL scheduling behavior of the parent IAB node should be minimized.

	Huawei, HiSilicon
	Yes
	

	Lenovo, MotoM
	Yes
	

	Intel
	Yes
	

	Sony
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	

	ITRI
	Yes
	

	AT&T
	Yes
	

	ZTE
	Yes 
	

	NEC
	Yes
	

	KDDI
	Yes
	

	CATT
	Yes
	

	Kyocera
	Yes
	

	Verizon
	Yes
	

	Samsung
	Yes
	

	Futurewei
	Yes
	


2.2   Confirming understanding of existing IAB agreements on pre-emptive SR/BSR

The above quoted agreement from the RAN2#106 Reno meeting already provides a high-level direction for the SR/BSR enhancements and as such is the baseline for any further work. Given the language used in the agreement and the running CR (“one method… can reduce… e.g.…”) and the fact that 2 possibilities for triggering pre-emptive SR/BSR are listed, this agreement needs to be clarified:

Q2: The CR (agreed) to 38.300 lists two new possible (example) triggers for signaling by a node [referred to below as SECOND node] of SR and/or BSR to its parent node [referred to as THIRD node]: 1. based on UL grants provided to child nodes [referred to as FIRST nodes] and/or UEs, and 2. based on SRs and/or BSRs from child nodes or UEs. Both these options refer to pre-emptive SR/BSR (meaning that a node sends SR/BSR to its parent node(s) before it has received actual data from child node(s) or UEs). Do you think both triggers 1 and 2 should be supported, or only one – and so which one? Please explain your choice.

	Company
	Both triggers 1&2 / only trigger 1 / only trigger 2?
	Additional comments

	Ericsson
	Both
	It should be up to the NW implementation to decide which of the triggers to use, e.g. Rel-15 or the new triggers in Rel-16 and may depend on the network strategy with regards resources and latency.

	Huawei, HiSilicon
	For pre-emptive BSR, trigger 2 seems better than trigger1. 

For pre-emptive SR, it should be triggered by the pre-emptive BSR, rather than directly triggered by trigger 1 or 2.


	For pre-BSR, trigger 1 will trigger the pre-BSR too frequently on each time UL grant is allocated. The benefits seems the time to trigger pre-BSR is closer to the actual time of data arrival. However, the reported BS by pre-BSR has to be calculated based on the content of BSR from child node anyway, since the UL grant used by each LCG at first node cannot be accurately known by the second node. We can further discussion whether to introduce some threshold to avoid the frequent trigger.

In addition, we wonder whether the MAC specification can guarantee the pre-BSR is triggered by those events. If those two triggers can only rely on the DU implementation, there seems no need to differentiate those two trigger conditions.

For pre-SR, once the pre-BSR is triggered by some conditions (e.g. based on the BSR from child node or UL grant allocated to child node), the MAC shall check the legacy SR trigger condition. If no available UL grant to transmit the pre-BSR, SR should be triggered. Therefore, there is no latency differentiation between triggering SR by the pre-BSR itself and triggering SR by the pre-BSR trigger conditions. 

	Lenovo, MotoM
	Only Trigger 1 for pre-BSR
	To some extent, trigger1 can avoid that the UL grant is allocated to the second node too early by third node. In addition, trigger 1 has already covered trigger2 because UL grant to child node is in response to reception of BSR from child node. 

If there is no UL resource for pre-BSR transmission, pre-SR will be triggered as legacy.

	Intel
	Both triggers are needed.
	For latency minimization we need to quickly allocate resources on all links along a route. If a node has to wait until it provides UL grants to a child before it sends SR/BSR, this can quickly add to delays. Therefore, the second trigger is needed.

On the other hand, a node can observe based on the UL grants to a child node that it needs to request UL resources even without receiving an SR/BSR from the child node. Therefore it is beneficial to have the first trigger.

	Sony
	Both
	We think that both triggers should be supported and it is upto NW implementation on which one(s) to use.

	Nokia
	Trigger 1, but please see comments
	The pre-BSR should be triggered by UL grant which follows SR/BSR received from the child node. What is actually reported in a pre-BSR should be specified, and for that we believe the expected/predicted data volume based on the sent UL grants should be accounted, but not necessarily every single grant sent to the child node should trigger a separate pre-BSR.

	LG
	Only trigger 1
	Delay and resource usage should be well-balanced. For trigger 2, it is possible that some amount of UL grant is wasted.

	ITRI
	Trigger 1
	Reason 1: the time interval between DU receives a BSR and DU transmits an UL grant may be tolerable for QoS consideration.

Reason 2: the gain to avoid UL resource waste definitely exists.

	AT&T
	Both
	The two types of triggers can be viewed as tools to minimize latency depending upon network conditions and targeted network optimization strategy. It should be left up to implementation how to use these triggers. For example, for latency sensitive traffic, it is possible that trigger 2 may always be used. However, for in other cases, if backhaul links are congested, the IAB node may choose to use trigger 1 to avoid too early granted resources. The choice of appropriate trigger may also depend upon specific routing or aggregation level. For example, an IAB node may choose to wait for BSR from multiple aggregated child nodes before triggering pre-emptive BSR to the parent.  

	ZTE
	Trigger 1 for pre-emptive BSR
	Actually, if the IAB node has buffered a lot of data or the LCG reported by the BSR/pre-emptive BSR has lower priority, the IAB node may not schedule resource to the child node/UE immediately. It means that data volume may arrive later. So it is not necessary to trigger pre-emptive BSR too early. So trigger 1 is better. 
An SR should not be triggered based on the received BSR. It is only triggered when there is no UL resource to send BSR or pre-emptive BSR.  

	NEC
	Trigger 1 only
	We have concerns that for condition 2 is too early to trigger the pre-emptive BSR. UL grant is sent after the child node/UE requests BSR/SR. For trigger 1, it would have a better chance not to waste the UL due to the re-transmission. Besides, if the pre-emptive BSR is triggered upon the reception of BSR from child node/UE, it is not confirmed yet when the IAB node allocate UL for the child node/UE.  

	KDDI
	Both
	Same view as Sony.

	QC
	Both
	Since upstream and downstream links use TDM, it may make sense to send upstream pre-SR/BSR in one slot and the corresponding DL grant in the next following slot. 

	CATT
	Trigger 1
	We think this question largely relates to network implementation. For example, for option 1, the timing of sending a UL grant by the parent node is in the first place based on implementation. In some sense, these two options are linked to each other as the parent node will choose to send UL grant when it gets SR/BSR from its child nodes. It seems option 1 works well already. Furthermore, we have concern on resource waste with option 2.

	Kyocera
	Both
	Agree with Sony, i.e., it’s up to NW configuration which trigger is used. 

	Verizon
	Both
	Based on network configuration, different triggers could be used for reducing latency and optimization of network resources for different applications.

	Samsung
	Both
	

	Futurewei
	Trigger 2 (Please see comments)
	The BSR needs information about how much data is available for each LCG. In the case of pre-BSR it seems logical that IAB node has some estimate of the amount of data it expects to receive corresponding to an LCG. However, the grant does not specify resource allocation to different logical channels, as this is the LCP at the UE. Therefore, it is not clear to us how Trigger 1 would work. In other words how would the uplink grant be used by the Second IAB node to build the pre-BSR for its parent (Third IAB node).

However, we also agree with the observation that a new pre-BSR needs to be generated by the Second IAB node, everytime a BSR is received from any of its children. We should define appropriate mechanisms to inhibit too frequent generation of preBSRs towards a parent node.

Also, it is not very clear to us that using an UL grant as a trigger would be very useful compared to the existing mechanisms. It seems to us that once a grant has been made to a child node, the Second IAB node might as well just want to receive the actual data from its child node, before triggering a BSR towards its parent node (which would be existing operation). That way there would be no ambiguity as to how to build the BSR towards the parent node (Third IAB node)


Q3: Further to Q2, do you foresee any other SR/BSR modifications in addition to these two already identified (either pre-emptive, or non pre-emptive)? If so, please briefly summarise changes to the agreed IAB baseline, including the reasons for the add-ons on top of the agreed baseline.

	Company
	Any other options – yes/no?
	If yes – explanation please

	Ericsson
	No
	

	Nokia
	No
	

	Futurewei
	Not clear at this point
	It seems whatever direction we take with SR/BSR for low latency scheduling, some further optimizations and fine-tuning will likely be needed

	
	
	

	
	
	

	
	
	

	
	
	


Q4: Further to Q2 and Q3, please list drawbacks/issues which you expect may arise from the introduction of pre-emptive SR and BSR. One example is receiving a grant from the third node based on data expected to arrive from first node(s), before such data actually arrives. Please also list conditions/scenarios where such drawbacks/issues can occur or may be especially onerous. 

	Company
	Drawbacks/issues arising from SR/BSR modifications
	Additional comments

	Ericsson
	Overall, we don’t think of any major issue or drawback.

The Tx side in the MT should provide information in the BSR/SR about data that MT will receive at a later point. The DU doesn’t need to take into account any timing information and can do scheduling like a normal “UE”. 

This implies that the MT takes into account when the data may be available in the buffer and when a grant may be available after transmitting the BSR and having this into account, the MT will calculate when to send the BSR/SR to the DU. All this information is available in the child IAB MT, but not in the parent DU and the DU should not really consider all these timing aspects.

There may be some cases where the grant is received by the child IAB MT before the data is buffered. For such cases, it can be argued that resources are wasted, which seems true given that the IAB node does not have any buffered data. Still, we think that IAB nodes will receive more or less continuously data from child node(s) and UEs for transmission, and hence, even if the grant was meant for data which is not received yet, it may be used for other data already buffered in the node. Thus, resources will be seldom wasted.
	

	Huawei, HiSilicon
	No big issue foreseen
	Given that the pre-BSR and BSR can be differentiated by the parent IAB node, parent node can determine not to allocate the UL grant corresponding to the pre-BSR, when the resource is limited. If the parent node has sufficient radio resource, the resource waste caused by early UL grant allocation is not a big issue.

	Lenovo, MotoM
	Don’t see big issue
	For the trigger 1, Pre-BSR is only transmitted when UL grant has been transmitted. It can be helpful for the third node to estimate the time of allocating the UL grant.

	Intel
	Timing issues need to be discussed and resolved.
	Given that the preSR/BSR are transmitted when data has not yet arrived at the node, there is a concern about arrival of data at the node later than when the UL grant applies (resulting in a waste of the UL resources).

This can occur for example when multiple HARQ transmissions are needed for the incoming PDU. However, we think that in a properly designed and implemented system, a node can minimize such occurrences (e.g., the node can assume a minimum number of HARQ transmissions before data is received and account for that in its transmission of the pre-SR/BSR). Overall, we think the resource wastage is not significant assuming the node uses suitable strategies (which we think do not need to be specified).

	Sony
	We don’t see any major issue. 

We think that the expected resource wastage due to pre-emptive SR/BSR may be addressed by implementation. At the same time, increased signaling due to timing coordination and impacts due to the introduction of new pre-emptive BSR in the specification should be considered further. Also, the motivation for above changes should be clear.


	

	Nokia
	Not major issues foreseen as long as the predictive BSR (or the predicted data volume) can be differentiated from the available data volume in the BSR receiving entity.
	

	LG
	No big issue
	The IAB node can control the timing issue because it is the IAB node who provides UL grant to the child node and sends BSR to the parent node.

	ITRI
	Don’t see major issue
	For Trigger 1, an IAB node has more flexibility in the determination of UL grants to the child devices and an early BSR to parent node. About early BSR, we may have to notice how to modify the trigger condition in order to avoid sending meaningless BSRs.

	AT&T
	We don’t see any major drawbacks or issues. Several companies have commented about wasted resources. This can be minimized by good implementation and appropriate use of new triggers. 
	

	ZTE
	UL resource waste.
It is hard to determine the LCH to trigger the pre-emptive BSR.
	The packets sent from the child node may not arrive on time as IAB node expects due to packets re-transmission, latency-sensitive packets discard at the BAP layer, or backhaul-link failure of child node. Reducing the waste of UL resources needs to be studied. 

Since the IAB node MT cannot figure out the exact BH RLC channel of child node which contributes to the buffer size reported by the pre-emptive BSR, it is hard to determine the LCH which is used to trigger pre-emptive BSR.

	NEC
	UL resource wasted due to unsuccessful transmission of the packets from child node/UE
	It is unpredicted when the packets from child node/UE can be successfully transmitted due to the re-transmission. 

	KDDI
	Same view as AT&T.
	

	CATT
	See our comments to Q3. We have concern on resource waste with trigger 2. 
	

	Kyocera
	We don’t see any big problem. 
	There are the resource waste and the timing issues, but these are not the problem from the standard point of view.  

	Verizon
	No big issue. Resource wastage can be avoided with network configuration and good implementation.
	

	Samsung
	Same view as Verizon.
	

	Futurewei
	No major issue, as long as the difference between the information reported by BSR and pre-BSR is clear
	Our understanding is that BSR reports data that the IAB node actually has in its buffers, whereas preBSR reports data that it does not have, but expects to receive in the near future. As long as this distinction is clear (i.e. preBSR should not report data already received and buffered by the IAB node), there is minimal risk of wasting air interface resource.


Q5: Further to Q4, how do you propose to deal with potential loss of efficiency arising from the introduction of pre-emptive SR and BSR and identified in Q4?

	Company
	Answer

	Ericsson
	As outlined above, we do not see any loss and thus there is no issue to address. Timing aspects are implementation specific and they should be considered by the node itself.

	Huawei, HiSilicon
	Based our comment in Q4, as long as the parent node can differentiate the BSR and pre-BSR, its scheduling implementation can handle the resource waste if necessary. 

	Lenovo, MotoM
	The proposed solutions e.g. trigger 1 has provided the implicit time information to assist the UL scheduling.

	Intel
	See previous comment. With suitable implementation strategies we do not think the loss of efficiency is significant.

	Sony
	We think low latency scheduling is essential to address especially considering the multi-hop topology and loss of efficiency could be handled by implementation.

	Nokia
	As indicated in reply to Q4, once the NW can distinguish predictive BSR from traditional BSR, it is up to NW implementation how to handle them efficiently.

	LG
	Since IAB node is able to control timing as mentioned in Q4, there is no need to treat the loss.

	ITRI
	In Trigger 1, an early BSR has provided the implicit time and conservative data volume information for appropriate UL scheduling decided in the parent node.

	AT&T
	Potential loss of efficiency can be minimized by implementation and appropriate use of new triggers. 

	ZTE
	Because UL resource waste cannot be avoided, it is better not to apply pre-emptive BSR to all data but only to control plane signaling and latency sensitive data.

The pre-emptive BSR is not triggered by a pre-emptive BSR from downstream IAB node, but based on a normal BSR. 

	NEC
	We think the simplest solution for pre-emptive BSR is not to standardize anything, leave the timing of pre-emptive BSR to the IAB implementation. After all, there is no spec impact at least for stage 3 at all by doing so. 

	KDDI
	Same view as Ericsson.

	CATT
	As commented in Q3 and Q4, trigger 1 can to some extend reduce resource waste. 

	Kyocera
	As we commented in Q4, the issues related to resource waste and timing can be handled by implementation. 

	Verizon
	Same view as Nokia. 

	Futurewei
	Can be addressed via implementation.

There is tradeoff between over-allocating air interface resources to a child IAB node that are not fully utilized (loss of efficiency) vs. under-allocating resources, resulting in excessive buffering and increased latency. Some over-allocation may be a good tradeoff order to achieve acceptably low latency for critical flows. In general, the more predictable the traffic is, the less “over-allocation” the parent needs to do.

The details of how best to make these tradeoffs, are very dependent on the specific traffic mix and its QoS requirements. Therefore, the details should be left to the implementation of the scheduler of the parent IAB node, rather than trying to strictly define a solution in the standard.


Q6: Any other comments pertaining to above issues that you would like to make and that were not covered by the questions in this and previous section?

	Company
	Answer

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.3   Focus on SR

Q7: What is your proposed action the second node should execute following the reception by the second node of an SR from a first node?

· Option 1: requesting resources from the third node before actual data from the first node arrives, either by sending an SR (if conditions for this are met) or BSR at first available opportunity

· Option 2: requesting resources from the third node before actual data from the first node arrives, but only if one or more criteria are met (e.g. available resources to the second node are considered low; second node determines that it cannot provide resources to the first node within a defined period based e.g. on timing of existing grants; SR configuration used by first node indicates presence of latency-critical data in the first node – please list your own criteria if needed)

· Option 3: any other option (details please)

	Company
	Option 1/2/3?
	Rationale behind the answer provided, and details for Option 2/3 (if this is selected) 

	Ericsson
	1
	The same rationale as for the BSR applies. Upon SR reception, the NW may provide a grant which allows providing buffer status information. At this stage, the discussion above applies again.

	Huawei, HiSilicon
	Option 1?
	No strong view on whether pre-BSR will be triggered or transmitted by receiving SR from child node.

The SR could be triggered by its pending pre-BSR at the second node, but not directly triggered by the SR from child node

The second node doesn’t have to request resource to its parent node upon reception SR/BSR from first node. After the BSR from the first node is received, pre-BSR may be triggered. Then the second node can determine whether the pre-BSR triggers a SR based on the legacy SR trigger conditions.

	Lenovo, MotoM
	Option3
	When the second node receives the SR from child node, it seems unnecessary to trigger its pre-BSR because the second node does not know the buffer status. In addition, it could be too early if pre-BSR is trigger based on the reception of SR. The second node should trigger pre-BSR when UL grant has been sent to child node upon having received a BSR from the child node.

	Intel
	Option 1
	We think option 1 should be the starting point. Option 2 is a refinement of option 1 with some conditions.

	Sony
	Option 1
	

	Nokia
	
	This depends on the situation. If the IAB node is loaded and cannot provide an UL grant immediately, it might not request for any new resources from its parent node either. On the other hand, if UL grant is provided, it can request the resources from its parents by triggering the predictive BSR.

	LG
	Option 3
	The SR received from the child node does not tell the amount of data to receive from the child node. Thus, it is not possible for the IAB node to trigger pre-BSR based on the SR.

	ITRI
	Option 3
	SR is a 1-bit indication without any buffer status information.  So we prefer to reuse the trigger condition of SR in Rel-15.

	AT&T
	Option 1
	

	ZTE
	Option3
	In NR, the SR is not triggered based on the received BSR but it is triggered when there is no UL resource to send BSR. So an SR can be triggered if there is no UL resource for pre-emptive BSR transmission.

	NEC
	Option 3
	SR is triggered when there is no UL grant for the transmission of BSR. If so, upon the reception of SR from BSR, it doesn’t mean the current IAB node has not UL grant to send BSR. 

	KDDI
	Option1
	

	QC
	Option 3
	Transmission of a pre-BSR upon reception of an SR does not make a lot of sense since the second node does not know what to ask the parent for. Transmitting a pre-SR upon reception of an SR seems a little premature and may cause an UL scheduling grant before the second node has received the BSR from its child.

Summary: Reception of an SR from child should not cause any upstream pre-SR/BSR. Note that for delay critical services, SPS can always be used.



	CATT
	Option 3
	We tend to agree with the view from multiple companies above that pre-BSR is not triggered by SR from a child node.

	Kyocera
	Option 3
	Agree with LG, ITRI, ZTE and QC. 

	Verizon
	Option 1
	

	Samsung
	Option 1/2
	Same view as Ericsson, with similar understanding as Intel. 

	Futurewei
	Option 3
	No special treatment is needed for this case.

An SR towards the parent node (third IAB node) should be triggered by the child node (second IAB node) having some data or information (e.g. BSR, Pre-BSR) to transmit to its parent, but no resource allocated. So it seems that this could reuse the trigger condition of SR in Rel-15, as mentioned by ITRI and others.

In any case, it is very likely that the second IAB node will be provided with UL resource from its parent node (third IAB node) on a consistent or periodic basis, in order to at least receive BSR and pre-BSR reports. This is very likely to be independent of an SR generated by any particular child of the second IAB node (e.g. a UE served by second IAB node).

As far as allocation of resources towards the node that generated the SR (child of the second IAB node), this can be addressed via implementation. So no special treatment needs to be defined in the standard.


Q8: Focusing specifically on pre-emptive SR (sent from second to third node), do you think it should apply to all LCHs in the first node, or only some (e.g. those carrying latency-sensitive data)? Please explain the reasoning behind the answer.

	Company
	Applies to all LCHs / only a sub-set of LCHs?
	Rationale behind the answer provided

	Ericsson
	This is a configuration aspect possible from Release 15 and no further updates are needed. Both options are possible depending on the NW configuration.
	In Release 15, one or more SR resources can be associated with different logical channels if the NW wants to provide some differentiation. The NW can associate one or more LCIDs to one SR configuration, or a number of LCIDs can be associated to one SR configuration and the second number of LCIDs to a second SR configuration, for example. If all LCIDs are associated with one SR configuration, then any LCID triggering the SR will use the configured SR. 

If several SR configurations are configured, then the SR configuration connected to the LCID which triggered the SR will be used.

	Huawei, HiSilicon
	All LCHs
	The answer depends on the trigger conditions of the pre-BSR, if the pre-SR is triggered by pre-BSR. It is related to the LCH that is considered to trigger the pre-BSR between the second node and the third node, but has no direct relationship with the LCHs at the first node.

	Lenovo, MotoM
	All LCHs (Network configuration issue)
	According to the legacy specification, SR information e.g schedulingRequestID is configured for each logical channel.  Therefore, Gnb can configure the association between SR and LCH. Namely, network configuration can handle the question whether all LCHs are configured with pre-SR. 

	Intel
	Can leave this to network configuration.
	Given the architecture, it makes sense to apply this to all LCHs; however, there may also be a need to prioritize and apply this only to latency sensitive LCHs.

	Sony
	Rel-15 should be the baseline
	

	Nokia
	We agree with Ericsson this is a network implementation and configuration issue.
	

	LG
	We don’t see a need for introducing pre-SR.
	The normal SR is triggered when a (pre-)BSR is triggered and there is no UL grant, as specified in MAC specification.

	ITRI
	All LCHs (Network configuration issue)
	Agree with Lenovo.

	AT&T
	Up to network configuration and implementation.
	

	ZTE
	We are agree with LG that there is no need for pre-emptive SR.
	

	NEC
	As we clarified in Q8 that there is no need for pre-emptive SR.
	

	KDDI
	Up to network configuration and implementation.
	

	QC
	It seems Ericsson has answered the question sufficiently well.
	

	CATT
	As we commented to Q7, we do not see a need for pre-emptive SR.
	

	Kyocera
	No need to introduce pre-SR. 
	Agree with LG. 

	Verizon
	Same view as Ericsson.
	

	Samsung
	Same view as Ericsson.
	

	Futurewei
	Based on configuration
	Perhaps it is first useful to agree on the meaning/intent of a pre-SR. Does this mean an SR that is triggered to enable the transmission of a Pre-BSR to the parent (third IAB node), no UL grant is available?

If so, it is not clear that we need to define this as something new or separate from the SR as currently specified in Rel. 15, as this scenario seems like a corner case.

So the only thing that may need to be specified is that a Pre-BSR can trigger an SR if there is no UL grant, and define what needs to be configured (e.g schedulingRequestID) for this case.


Q9: Is there a need for the third node to know that the SR received is the pre-emptive SR? Please explain the reasoning behind the answer.

	Company
	Is there a need – yes/no?
	Rationale behind the answer provided

	Ericsson
	No
	Same rationale as for the BSR. The Tx should consider the time that will take to receive the data (or BSR from the previous node). It should not be expected from the DU of the parent IAB node to do any additional calculations.

	Huawei, HiSilicon
	Slightly prefer no
	If the pre-SR is triggered by pre-BSR, the pre-SR mechanism could be same as legacy SR. 

The SR configuration of pre-SR could be associated with the LCH with highest priority, which is shared with the legacy SR.

	Lenovo, MotoM
	No
	The SR triggered by early BSR can be treated as a legacy SR.  Question would be which LCH is considered as the LCH triggering the pre-BSR, since this LCH will determine the SR resources.

	Intel
	Yes (probably)
	When multiple SRs are received at the third node, if preemptive SRs can be distinguished from conventional SRs, the node may be able to prioritize resource allocation based on this info. Otherwise, the node is forced to treat all the SRs equally.

	Sony
	No
	We are not sure why such differentiation will be needed.

	Nokia
	No
	The provided BSR report will dictate what part of the data volume is expected data and what is currently buffered data.

	LG
	No
	The third node (i.e., parent node) performs the same operation regardless of whether the received SR has been triggered by pre-BSR or legacy BSR.

	ITRI
	No
	We don’t see the need to modify the trigger condition of SR. That means SR is triggered when regular BSR or early BSR has no resource to transmit.

	AT&T
	No
	Consistent with earlier response for pre-BSR, we see no need for special treatment of pre-SR by parent node. 

	ZTE
	No 
	There is no need for pre-emptive SR.

	NEC
	No
	There is no need for pre-emptive SR.

	KDDI
	No
	There is no need for pre-emptive SR.

	QC
	Not sure
	We don’t have a preference for No or Yes. However, we think that pre-SR should be differentiated from SR in case pre-BSR is differentiated form the BSR.

	CATT
	No
	Please see our comments to the previous questions. 

	Kyocera
	No
	

	Verizon
	No preference. 
	Have to be consistent with SR and BSR i.e, both pre-SR and  pre-BSR or none. 

	Samsung
	Yes
	

	Futurewei
	No
	


Q10: Any other comments you would like to make that were not covered by the questions in this section?

	Company
	Answer

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.4   Focus on BSR

Q11: What is your proposed action following the reception by the second node of a BSR from a first node?

· Option 1: requesting resources from the third node before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or BSR at first available opportunity

· Option 2: requesting resources from the third node before actual data from the first node arrives, but only if one or more criteria are met (e.g. available resources to the second node are considered low; second node determines that it cannot provide resources to the first node within a defined period based e.g. on timing of existing grants; BSR received from the first node indicates presence of latency-critical data in the first node; the total buffer occupancy at the first node is above a certain threshold – please list your own criteria if needed)

· Option 3: any other option (details please)

	Company
	Option 1/2/3?
	Rationale behind the answer provided and details for Option 2/3 (if this is selected) 

	Ericsson
	1
	Same rationale as Q7 in 2.3.

	Huawei, HiSilicon
	Option 1/2
	The baseline could be that the pre-BSR will be triggered by the BSR from child node, i.e. option 1. 

We can further discussion the need to specify any additional criteria to trigger this pre-BSR. For instance, BSR is triggered only if the BS reported from child node is above one threshold, in order to avoid the frequent pre-BSR to its parent node.

	Lenovo, MotoM
	1
	When the second node receives BSR from child node, the second node will allocate an UL grant. Then, second node triggers/transmits a pre-BSR for requesting UL resources from the third node.

	Intel
	Option 1
	

	Sony
	Option 3
	Leave it to the node, initiating the BSR, implementation.

Node initiating the BSR is allowed to inflate the BSR value. How much to inflate is left to implementation and could be based on the observations from Q2 and text already captured in the running stage 2 CR. This won’t require any new criteria or condition.

	Nokia
	
	This seems to be rather equal to Q7 rationale.

	LG
	Option 1
	After allocating UL grant to child node, the second node triggers pre-BSR to request resources from the third node.

	ITRI
	Option 1
	As mentioned in Q2, Trigger 1 is preferred. 

	AT&T
	Option 1
	

	ZTE
	Option 2
	To avoid frequent pre-emptive BSR transmission and alleviate UL resource waste, it is suggested that the pre-emptive BSR is only triggered when some criteria are met, e.g. whether the expected data is control plane signaling or latency sensitive data, whether the amount of the expected data volume exceeds a certain threshold. 

	NEC
	Option 3
	We think the best option is to leave to the implementation of IAB node, when to trigger pre-emptive BSR. This is because it is difficult to predict when the packet can be successfully transmitted. The IAB node may decide the perfect timing based on the radio quality condition, radio resource avalibility.

	KDDI
	Option 1
	

	QC
	Option 1
	We should define a simple framework and leave details to implementation. Option 2 is too constraint in regulating pre-SR/BSR over SR/BSR. It is obvious that a proper implementation would not send pre-SR/BSR if its upstream buffer is full.   

	CATT
	Option 1 
	

	Kyocera
	Option 1
	We prefer Option 1 as baseline, but still open to Option 2 (if needed). 

	Verizon
	Option 1
	

	Samsung
	Options 1/2
	Same view as Huawei. 

	Futurewei
	Options 2/1
	Option 2 seems useful. Option 1 can be agreed as a baseline for further discussion


Q12: Do you envisage existing BSR MAC CE to be used, or a new BSR MAC CE to be designed for the enhanced BSR reporting for IAB? Please explain the reasoning behind the answer.

	Company
	Existing BSR MAC CE or a new BSR MAC CE?
	Rationale behind the answer provided

	Ericsson
	Existing BSR MAC CE.
	The MT should make sure to transmit the SR/BSR so that when the grant is received, the data (with high probability) is already in the buffer.

Upon reception of the BSR at the DU of the third IAB node, the DU scheduler should take decisions in the same way as for any other UE. If this is the case, there is no need to separate between current buffered data or “expected data”. For the DU, it should only mean data that the MT has data (of the amount indicated in BSR) ready for transmission when the grant is received by the MT. Thus, there is no need to differentiate between expected data or buffered data in the BSR MAC CE.

	Huawei, HiSilicon
	New BSR MAC CE
	In order to differentiate the pre-BSR with legacy BSR, new BSR MAC CE seems better, which will not impact on the legacy BSR MAC CE format.



	Lenovo, MotoM
	New BSR MAC CE
	The receiving node can differentiate between ‘buffered’ data and ‘expected’ data. It is beneficial for the UL scheduling when such differentiation is known. There are two options to realize it:

Option1: Separate legacy BSR MAC CE and pre BSR MAC CE. 

Option2: Combined BSR MAC CE, which includes legacy buffer status and pre-emptive buffer status.

	Intel
	Existing BSR MAC CE
	We are not convinced of a clear need to distinguish already received data from expected data in a BSR. 

	Sony
	Existing BSR MAC CE
	We don’t see any reason to enhance existing BSR MAC CE.

	Nokia
	New BSR MAC CE
	The expected data volume should be able to be differentiated from the buffered data volume.

	LG
	New BSR MAC CE
	It would be beneficial for the parent node to differentiate between actual and expected buffer sizes.
A new BSR MAC CE is same as the legacy BSR MAC CE except that the BS field contains ‘expected’ BS of LCGs.

	ITRI
	New BSR MAC CE
	We think that new BSR MAC CE may provide some assistant information for UL scheduling.

	AT&T
	Existing BSR MAC CE
	We don’t see a need to define a new BSR MAC CE. The parent DU scheduler should not need to behave differently in response to a pre-BSR.

	ZTE
	New BSR MAC CE
	By using new BSR MAC CE, the IAB node can distinguish the expected data volume from the actual data volume. Thus, the IAB node could judge whether to allocate UL grant for the expected data.

	NEC
	New BSR MAC CE
	Give the throughput of IAB backhaul can be much larger than UE, it is sensible to introduce a new BSR MAC CE. 

	KDDI
	Existing BSR MAC CE
	Same view as AT&T.

	QC
	New BSR ONLY if SR and pre-SR are different too.
	We don’t understand the inconsistence in the replies. Why differentiate pre-BSR from BSR if we don’t differentiate pre-SR from SR?

	CATT
	Existing BSR MAC CE
	We believe existing format works well. 

	Kyocera
	Existing BSR MAC CE
	We don’t think the expected data needs to be distinguished from the buffered data. 

	Verizon
	No preference.
	Agree with QC i.e., New BSR ONLY if SR and pre-SR are different too

	Samsung
	New BSR MAC CE
	Same view as Lenovo.

	Futurewei
	New BSR MAC CE
	It seems critical to differentiate data that is already buffered by the IAB node (second IAB node), from data that it is only expecting or anticipating.

If we simply reuse the existing BSR MAC CE, as proposed by several companies, then it seems that nothing would need to be added to the specification.


Q13: Is there a need to differentiate between actual and expected buffer sizes, by making it clear to the third node what the reported buffer size refers to, and why?

	Company
	Is there a need – yes/no?
	Rationale behind the answer provided

	Ericsson
	No
	Same answer as above in Q12.

	Huawei, HiSilicon
	Yes
	The differentiation of pre-BSR from legacy BSR will help the parent node (i.e. the third node) to determine the priority and when to allocate the UL grant according to the reported BS. Otherwise, the radio resource waste, which is caused by the UL grant allocated before the data actually arrives, cannot be well managed by the parent node. 

In addition, there are some ambiguities of the LCGs to be used for pre-BSR, since the second node cannot accurately determine the LCHs to be used under the third node for the expected data. It means the pre-BSR does not provide that accurate LCG information as legacy BSR, which should be aware by the third node.

	Lenovo, MotoM
	yes
	There are two benefits to differentiate between the ‘buffered’ data and ‘expected’ data.

1. It is helpful for the third node to determine the scheduling timing.

2. If the UL resource is not enough e.g in the case of high load, the third node can determine which node has high priority to allocate UL grant. For example, the ‘buffered’ data can be scheduled with priority.

	Intel
	No
	We are not convinced of a clear need to distinguish already received data from expected data in a BSR.

	Sony
	No 
	Receiver side’s behavior should be the same as NR Rel-15.

	Nokia
	Yes
	For the scheduling decisions, it seems reasonable to know how much of the data volume reported is “expected data” that does not yet exist in the child node’s buffer.

	LG
	Yes
	We see benefits to differentiate between normal BSR and pre-BSR in that it can help parent node’s resource efficient scheduling.

	ITRI
	Yes
	Buffer differentiation between available data and predictive data may help parent node with more efficient UL scheduling. 

	AT&T
	No
	There is no need for the parent DU to differentiate between actual and expected buffer sizes.

	ZTE
	Yes 
	If the third node can distinguish the actual and expected data volume, it can apply different scheduling priorities for them, e.g. it prioritizes the resource request of the actual data.

	NEC
	NO
	We think the distinguished buffer sizes would bring ambiguity for the parent node to allocate UL grant

	KDDI
	No
	Same view as AT&T.

	QC
	NO
	What would the parent node do differently for “expected data” over “actual data”? Allocate more buffer to support more data than expected? Allocate less buffer to be more efficient? 

Further, how can the parent node “optimize” the buffer size allocated if it doesn’t know how the “expected data” size was calculated by the second node? 

	CATT
	No
	As commented, we do not see a need for new report format and complication of scheduler. In our view, such effort/complexity should be justified. 

	Kyocera
	No
	

	Verizon
	No
	

	Samsung
	Yes
	Similar view as Huawei.

	Futurewei
	Yes
	Similar views and Huawei, Samsung, and other companies.

As mentioned in the answer to Q12, if the Third IAB node can not differentiate between data that is actually buffered by its child node (second IAB node) vs. data that the child node expects to receive, then there is nothing to specify, and everything can be left to implementation.


Q14: Is the pre-emptive BSR linked to a specific access UE/child node, or the overall buffer status at the current node? [This is not limited to IAB-specific enhancements to BSR reporting but also to the NR baseline triggers and formats – as the NR baseline would only look at the overall buffer status, at the granularity level of LCG.]

	Company
	BSR linked to a specific access UE/child node, or the overall buffer status?
	Rationale behind the answer provided

	Ericsson
	We are not sure if we understood this question correctly. However, we have pointed out that the existing MAC CE BSR should be used, and thus, the BS should be kept as in Release 15: a buffer status indication per BH LCG. There is no need to further indicate the respective buffer status for the access UEs or child IAB nodes whose logical channels are mapped to the BH LCHs comprised in the BH LCG.
	The MT will be configured with BH LCIDs and these LCIDs grouped into LCGs. When the BSR is reported, it will report the BS for each of the LCGs. This allows to group logical channels by its priority for instance and allows a certain level of QoS differentiation. 

The BSR reporting should continue to operate as in Release 15 and indicated per LCG.

The BS should then be buffer status of the LCG considering the expected and the buffered data with the considerations outlined above (with regards to the transmission of the BSR). The BS should not necessarily be only the BS information provided by the BSR transmitted by a UE or a child node.

The uplink scheduling is based on the BH LCG without further differentiating the carried data for different access Ues or child IAB nodes in a BH logical channel.

	Huawei, HiSilicon
	The overall buffer status
	The per child node (i.e. 1st node) BS information will not help the parent node (i.e. 3rd node) to better schedule the UL transmission of the second node. In addition, the node ID and configuration (e.g. LCG) of child nodes is not visible to the third node.

	Lenovo, MotoM
	Pre-BSR is linked to the overall buffer status. (Assuming overall buffer status is only related with ‘expected’ data).
	One pre-BSR should include all ‘expected’ data from multiple child nodes. 

	Intel
	It should be the overall buffer status for an LCG.
	Can’t see the need to further separate buffer info for different child nodes/Ues within an LCG.

	Sony
	No changes to the NR Rel-15 baseline. 
	The BSR should be based on the overall buffer status, at the granularity level of LCG.

	Nokia
	Overall buffer status seems simpler
	The allocation of LCHs to LCGs can provide sufficient differentiation.

	LG
	Overall buffer status
	A new BSR MAC CE is same as the legacy BSR MAC CE except that the BS field contains ‘expected’ BS of LCGs.

Intermediate node might not have any information on UE and UE’s access node. Moreover, DU on the intermediate node allocates resources per directly connected node, not per UE / UE’s access node.

	ITRI
	Overall buffer status
	Rel-15 is enough and simple.

	AT&T
	Overall buffer status
	Maintain existing NR Release 15 baseline

	ZTE
	The overall buffer status
	If the pre-emptive BSR is linked to a specific access UE/child node, it only reports the expected data volume corresponding to the certain child node/UE, which may reduce the efficiency of pre-emptive BSR.

	NEC
	The overall buffer status
	There is no need to distinguish child node/UE’s buffer size, the buffer size should be apply to overall buffer size in the IAB backhaul. 

	KDDI
	We are not sure if we understood this question correctly. However we think that existing NR Release 15 is enough and there is no need for the enhancement mechanism to distinguish child node/UE’s buffer size.
	

	QC
	No changes over Rel-15.
	

	CATT
	The overall buffer status
	

	Kyocera
	Overall buffer status
	

	Verizon
	Overall buffer status
	

	Samsung
	Overall buffer status
	

	Futurewei
	Overall buffer status
	


Q15: Which LCH is considered to have triggered the pre-emptive BSR?

	Company
	Which LCH is considered to have triggered pre-emptive BSR?
	Rationale behind the answer provided

	Ericsson
	We think that for these new mechanisms, the reception of a BSR/SR or transmission of a grant should be the triggers to create a BSR/SR. We do not have to specify that a certain LCH triggered the BSR as it might not be the case in certain situations (see next column).

This could be captured for instance (only illustrative):

A BSR may be triggered if a BSR for a child MT is received, or a dynamic uplink grant is issued for a child IAB or UE.
	One scenario can be that a parent IAB node receives the pre-emptive BSR. This event for itself could trigger a new pre-emptive BSR in the parent node. However, this does not have to be linked to an LCH. 

Overall, we think we should specify that the IAB node may trigger the BSR upon X, Y, Z events and it should be up to the implementation to decide when exactly to trigger and when to transmit the SR/BSR. 

An IAB node will aggregate data from many UEs and/or other IABs nodes. This makes it more complicated to specify mechanisms that work well in all the cases and thus, certain flexibility is needed.

	Huawei, HiSilicon
	Highest priority LCH
	No strong view on which exact LCH is considered, as long as one LCH is associated with the pre-BSR, so that the pre-SR can use correct SR configured, if triggered.

As to the pre-BSR trigger conditions, there seems no need to specify which LCH can trigger the pre-BSR.



	Lenovo, MotoM
	The highest priority LCH
	This question could be related with SR trigger. In legacy specification, if SR is triggered, the UE should be aware which LCH triggered the corresponding BSR. Then select the corresponding SR associated with this LCH.

It could be simple, if we  consider the highest priority LCH among the LCHs which are mapped to the LCGs reported in the BSR from the child node as the LCH which triggered the pre-BSR

	Intel
	The highest priority LCH
	

	Sony
	We don’t think there is a need to specify it.
	

	Nokia
	No need to be specified.
	As the IAB node may not know the priority of the “expected data”, we are not sure what would be the purpose of this assumption.

	LG
	Any LCH
	There is no need to restrict the application of pre-BSR to specific LCH.

	ITRI
	No need to be specified. 
	

	AT&T
	No need to specify. This can be left up to implementation. 
	

	ZTE
	Since the IAB node MT cannot figure out the exact BH RLC channel of child node which contributes to the buffer size reported by the pre-emptive BSR, it is hard to determine the LCH which is used to trigger pre-emptive BSR.
	IAB donor CU can configure the mapping relationship between child node LCG and IAB node LCG. Then IAB node MT could report the pre-emptive BSR based on the LCG ID of the BSR/pre-emptive BSR received from the child node/UE. 

	NEC
	Up to IAB node implementation
	

	KDDI
	No need to be specified.
	

	QC
	Any LCH
	Why do we need to restrict pre-BSR? Latency improvement may have advantages even if there are other services with higher priority.

	CATT
	No need to specify anything regarding this. 
	

	Kyocera
	No need to be specified.
	

	Verizon
	No need to specify. Implementations can be optimized based on operator requirements. 
	

	Samsung
	Highest priority LCH
	Same view as Lenovo.

	Futurewei
	Highest priority LCH
	Follow logic of current specification


Q16: Do you foresee any additional assistance information (e.g. timing of grant) to be included in the BSR? 

	Company
	Answer

	Ericsson
	No. The MT should take into account the time required to receive the data and transmit the BSR considering this time and the time take to receive a grant. In such a case, everything should be transparent to the parent IAB node and no additional assistance information is needed.

	Huawei, HiSilicon
	No strong view.

The time information indicating when the data will actually arrive may be beneficial. However, it may be complicated to specify the time information for each reported BS, since data may arrive at different time depending on the time to be scheduled even in the same LCG. 

	Lenovo, MotoM
	No

	Intel
	No

	Sony
	No

	Nokia
	Such additional information seems to complicate the reporting format unnecessarily while NW implementation can take this into account.

	LG
	No

	ITRI
	No

	AT&T
	No

	ZTE
	No 

	NEC
	No

	KDDI
	No

	QC
	No

	CATT
	No

	Kyocera
	No

	Verizon
	No

	Futurewei
	Probably not. It would seem that such additional complexity would be difficult to justify, at least for Rel. 16


Q17: Any other comments you would like to make that were not covered by the questions in this section?

	Company
	Answer

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.5   Multi-connectivity case

For NR-DC, we have a node that connects via two paths over the backhaul to two distinctive parent nodes (under a single donor, as agreed in Reno). Since PDCP is not supported for BH RLC channels at the IAB nodes, any PDCP related functions like “split bearer” are not supported (as agreed in Reno). In other words, for routing of user data the BAP layer is used. Therefore for a node that wishes to connect to two ‘top level’ parent nodes via two intermediate nodes, we do not have such a thing as SCG or MCG on links to its two immediate parent nodes.

Q18: Do we report SR and BSR to all parent nodes? [This is not limited to new pre-emptive SR/BSR, but also ‘legacy’ SR/BSR.]

	Company
	Do we report SR and BSR to all parent nodes – yes/no?
	Rationale behind the answer provided and details of reporting mechanism

	Ericsson
	No
	When there are two links (two parent IAB nodes), the child IAB will have two different MAC entities one for each of them. Each MAC will have its own LCID and LCG, RLC, and the BAP will transmit the packets to the correct RLC entity depending on the destination in the BAP header. In other words, the BSR/SR should be triggered based on the buffer in the MAC/RLC separately between the two MAC entities and should not consider the data in BAP as the BAP aggregates all the data and distributes it to the adequate RLC/LCID. This may trigger the SR/BSR in one of the links, but not in both.

Sending the BSR in two links may often lead to a waste of resources.   The reason is that IAB nodes aggregate traffic and therefore, the reported buffer status volumes may be large. If the BSR reports these large volumes and the two DUs provide resources to fit those large transmissions, most likely the resources allocated by one of the links may be unused which will affect negatively to the overall NW performance. 

If there is a case(s) for which the BSR should be sent to both, it needs to be discussed for that case.

	Huawei, HiSilicon
	Yes, BSR/SR can be reported to all parent nodes, but per MAC entity
	If the IAB node connects to two parent node by two MAC entity, the BS of BAP layer will be informed to each MAC entity and reported to its corresponding parent node separately.

The SR is triggered purely within its MAC entity. From IAB node point of view, two SRs can be reported to two parent nodes. From MAC entity point of view, SR can only be reported to its parent node. 

There seems no specification impact to support this by the legacy MAC layer mechanisms.

	Lenovo, MotoM
	No
	If more than one route is configured for transmission, there are separate MAC entities. For each bearer, one route is configured for transmission. The transmitting node just transmits the BSR/SR to the corresponding parent node.

	Intel
	No
	SR and BSR are MAC layer functions. Each link has a separate MAC entity; so in the multi-connectivity case the SR/BSR for each link is transmitted to the parent on that link.

	Sony
	No
	Agree with Ericsson

	Nokia
	No
	Comparing to current NR-DC scheme, it depends on how we report the buffers to the associated MAC entities. Since ‘split bearer’ is not supported, the data is intended for one or the other leg and should be reported accordingly (based on where the data is supposed to be routed).

	LG
	No
	SR and BSR are MAC functionality, and each MAC entity sends SR/BSR to only one parent node.

	ITRI
	No
	Agree with Nokia. 

	AT&T
	No
	Agree with comments from several companies with similar position.

	ZTE
	Not sure
	In the NR DC scenario, the data packets received from the downstream MT/UE may be transmitted through different egress links. Which egress link is used depends on the routing table and route ID. The route ID is carried in the BAP header of real data packet. It is hard for the IAB node to determine the next hop only based on the received BSR..

	NEC
	No
	At this point, we should align with legacy Rel_15 mechanism, no need to report to both parent node. 

	KDDI
	No
	SR and BSR are MAC functionality, and each MAC entity sends SR/BSR to only one parent node.

	QC
	No.

This is outside the scope of this email discussion.
	This email discussion is about low latency scheduling, not concurrent multi-path routing. 

	CATT
	No.
	

	Kyocera
	No
	

	Verizon
	No
	

	Samsung
	Yes
	The extra information can help congestion control and expected traffic volume calculations.

	Futurewei
	?
	It seems this question is ill-posed. Clearly each MAC entity will report SR/BSR to its parent node. The only relevant question would seem to be whether the same information should be reported to or different buffer status info should be reported in BSR/Pre-BSR to different parent nodes.

It is noteworthy that companies seem to have the same/similar understanding of what the MAC should do, regardless of whether they answered Yes or No to the question.


Q19: Any other comments you would like to make that were not covered by the questions in this and previous sections?

	Company
	Answer

	ZTE 
	In the NR DC scenario, the data packets received from the downstream MT/UE may be transmitted through different egress links. Which egress link is used depends on the routing table and route ID. The route ID is carried in the BAP header of real data packet. It is hard for the IAB node to determine the expected data volume to be transmitted to each parent IAB nodes from the BSR and then trigger the pre-emptive BSR to each parent IAB node.

	
	

	
	

	
	

	
	

	
	

	
	


3   Phase-II of the discussion: summary of collected input and identification of any convergence of views

20 companies responded to the Phase-I of the discussion; their various views are captured verbatim in the previous section. In the present section, we provide a summary of the views received, a brief analysis of some of the key issues raised, and a set of proposals which are deemed potentially agreeable. Below each proposal, comments from various companies are recorded.

On Q1:

Q1: Do you agree that all SR and BSR triggers, formats and procedures standardised as part of NR Rel-15 should be implemented by IAB nodes (meaning that any new additional triggers [discussed below] are added on top of existing triggers for the NR-Uu interface), or do you think that certain existing NR triggers, formats or procedures should not be supported by IAB nodes or would need to be modified? If it’s the latter – please briefly summarise changes to the NR baseline and the reason for such change. 

All 19 respondents to this question have responded affirmatively. One company did raise concerns about ‘continuous triggering’ of BSR but these concerns do not seem to be shared by any of the other respondents to this question. We therefore propose the following:

Proposal 1: NR Rel-15 SR/BSR triggers, formats and procedures are adopted as-is for IAB nodes, as baseline.

	Company
	Is Proposal 1 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes
	

	Huawei
	Yes
	

	QC
	Yes
	

	AT&T
	Yes
	

	KDDI
	Yes
	

	Intel
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Futurewei
	Yes
	

	ITRI
	Yes
	

	NEC
	Yes
	

	ZTE
	Yes 
	

	Nokia
	Yes
	

	Lenovo, MotoM
	Yes
	

	Samsung
	Yes
	


On Q2:

Q2: The CR (agreed) to 38.300 lists two new possible (example) triggers for signaling by a node [referred to below as SECOND node] of SR and/or BSR to its parent node [referred to as THIRD node]: 1. based on UL grants provided to child nodes [referred to as FIRST nodes] and/or UEs, and 2. based on SRs and/or BSRs from child nodes or UEs. Both these options refer to pre-emptive SR/BSR (meaning that a node sends SR/BSR to its parent node(s) before it has received actual data from child node(s) or UEs). Do you think both triggers 1 and 2 should be supported, or only one – and so which one? Please explain your choice.

Out of the 20 respondents, 9 support the adoption of both triggers 1 and 2, while 8 respondents favour trigger 1 only; the resistance to trigger 2 varies from not so strong, to very strong concerns about resource wastage perceived from use of trigger 2. And finally, 3 companies separate triggers for SR and BSR, and prefer trigger 2 for BSR.

It would appear that apart from the 2 companies just mentioned, the remaining respondents assume that we only need to agree on new triggers for pre-emptive BSR, and that SR triggering will be done according to NR Rel-15 baseline. Therefore we propose to first agree the following:

Proposal 2: New triggers (details FFS) are only introduced for (pre-emptive) BSR. SR triggering is governed by NR Rel-15 baseline and no new triggers are needed for SR.

	Company
	Is Proposal 2 agreeable (yes/no)?
	Comments if no

	Ericsson
	No
	We see no reason to restrict this only to the BSR when the SR may experience the same issues. Considering proposal 3 below, there is no reason to not apply it to both, as it will finally be the network deciding what mechanisms to use to trigger the SR/BSR.

	Huawei
	Yes
	

	QC
	No
	No new triggers are necessary. 

	AT&T
	No
	Per our original response to Q2 we think both pre-emptive SR and BSR triggers should be introduced but left up to implementation how to use them. 

	KDDI
	No
	

	Intel
	No
	See earlier response to Q2. Both preemptive SR and BSR triggers are needed.

	CATT
	Yes
	

	LG
	Yes
	

	Futurewei
	Yes
	

	ITRI
	Yes
	

	NEC
	No
	No new trigger is necessary

	ZTE
	Yes 
	

	Nokia
	Yes
	SR is triggered based on the BSR. Hence, in case we introduce new triggers for BSR, then implicitly SR triggers are also introduced, but nothing special for SR needs to be done.

	Lenovo, MotoM
	Yes
	

	Samsung
	Yes
	Same view as Nokia.


Coming back to the crux of Q2, even though there is a fairly even split, it should be acknowledged that it is ultimately down to the network implementation which of the triggers to use (as we are talking about network nodes); we are standardizing a comprehensive (closed, all-encompassing) set of triggers, but not all of these triggers would have to be implemented. Perhaps it is worth confirming this understanding:

Proposal 3: The SR/BSR triggers (including any new pre-emptive triggers) are a recommendation and not a requirement; it is down to the network implementation as to which of the triggers are used.

	Company
	Is Proposal 3 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes
	

	Huawei
	Fine in the principle, but
	The R15 triggers should be requirement as the MAC specification. Any new pre-emptive triggers can be recommendation. In addition, I guess the “network implementation” does not mean the donor configuring which trigger to be used. May I suggest another wording?

Proposal 4: The SR/BSR new pre-emptive triggers are a recommendation and not a requirement; it is down to the IAB node implementation as to which of the triggers are used.



	QC
	Not certain
	Pre-emptive use of existing triggers should be implementation based. There should be no new triggers.

Support of existing triggers, obviously, are a requirement and not a recommendation. 

	AT&T
	Yes
	Huawei’s suggested wording seems more accurate. 

	KDDI
	Yes
	

	Intel
	Not clear what this question is asking
	Triggers refer to some specified behavior; and as with everything else, the use of such triggers is up to the network implementation. We normally don’t mandate/specify requirements for network behavior anyway.

	CATT
	Yes
	We believe this is implementation-based. As we commented in phase 1, in trigger 1 it is based on UL grant from parent to child node, which itself is largely based on scheduling implementation.

	LG
	
	It is not clear what this proposal tries to achieve. A proprietary solution is always allowed, but the standard should specify required behaviors.. no more than that.

	Futurewei
	
	It is not clear that we need to define new triggers for Pre-BSR in the standard. Perhaps more important is to define mechanism which would limit how frequently Pre-BSRs can be generated by an IAB node (So that a new Pre-BSR is not generated every time the IAB node receives a BSR from one of its children).

	ITRI
	Yes
	

	NEC
	Yes 
	We agree pre-emptive SR/BSR is left to network implementation

	ZTE
	No 
	Since the triggger events of existing BSR are clearly specified, it would be better that the pre-emptive BSR triggers is also standardized. It can give clear guidance to the product implementation. 

Besides, different trigger events impact the data volume reported by the pre-emptive BSR. If we do not specify the trigger event, how the IAB node decides the data volume to be reported.

	Nokia
	Not really
	The node receiving the BSR needs to understand what really is reported to interpret the information properly, so the content of the BSR has to be specified. 

When to trigger pre-emptive BSR could be left up to implementation.

	Lenovo, MotoM
	Yes
	The network may enable/disable pre-emptive BSR

	Samsung
	No
	We are ok with Huawei’s proposed rewording (it captures what we as the rapporteur were trying to achieve). However we (as an individual contributor) share Nokia’s view. Additionally, on the comment from Intel that we do not mandate behavior of network nodes, we have a slightly different view when it comes to IAB. The MT part will essentially mimic UE behavior and it does make sense to raise the issue of standardizing the behavior of the MT part of IAB nodes.


Assuming Proposal 3 is agreeable, we then propose the following:

Proposal 5: Both types of triggers (1. based on UL grants provided to child nodes and/or UEs, and 2. based on SRs and/or BSRs from child nodes or UEs) are supported for IAB Rel-16 operation.

	Company
	Is Proposal 4 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes 
	We are not completely sure what the difference is from proposal 3. We say yes if it means that these triggers are “allowed” to be used by the network, but are not mandatory. 

	Huawei
	Fine in the principle, but
	Since no new SR trigger is need in propsoal2, we are not sure the intention of SR from child node to trigger the pre-BSR. Even receiving the SR from child node, there is no BS information in SR, how would that help the pre-BSR. May I suggest another wording?

Proposal 6: Both types of triggers (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) are supported for IAB Rel-16 operation.

	QC
	Yes
	Based on implementation.

	AT&T
	Yes
	Usage of these triggers should be left up to implementation.

	KDDI
	Yes
	

	Intel
	Yes
	

	CATT
	This is acceptable based on our comments proposal 3.
	We still believe Trigger 1 works well. But if there is a majority’s view going towards both, we can live with that, based on our comments to proposal 3. 
Besides, we think Huawei’s comments above make sense.

	LG
	No
	We think that trigger 2 is not adequate because pre-BSR provides a parent node with information about data expected to arrive until receiving UL grant from the parent node, and moreover the SR received from the child node doesn’t tell the amount of data to receive from the child node.

	Futurewei
	No
	Would it even be possible to differentiate what triggered an IAB node to generate an Pre-BSR (UL grant or reception of an BSR from a child node)?

It seems that the triggering of Pre-BSR should be left to implementation.

	ITRI
	Acceptable
	Agree with Huawei’s suggestion. 

	NEC
	No
	Trigger 1 only, as we explained in phase 1

	ZTE
	No 
	Actually, if the IAB node has buffered a lot of data or the LCG reported by the BSR/pre-emptive BSR has lower priority, the IAB node may not schedule resource to the child IAB node immediately. So it is not necessary to trigger pre-emptive BSR too early. Taking this into account, trigger 1 is better. 

	Nokia
	No
	We think Trigger 1 expresses better the expected data. We need to decide what the new BSR expresses as otherwise the receiving node will not be able to interpret this information.

	Lenovo, MotoM
	No
	When receiving the SR from child node, the pre-BSR should not be triggered because there is no buffer size information just based on SR. Therefore, if proposal 3 is agreed, we support that the reception of BSR and UL grant transmission can be used to trigger pre-BSR.

	Samsung
	Yes
	We are ok with Huawei’s proposed rewording of the proposal.


On Q4:

Q4: Further to Q2 and Q3, please list drawbacks/issues which you expect may arise from the introduction of pre-emptive SR and BSR. One example is receiving a grant from the third node based on data expected to arrive from first node(s), before such data actually arrives. Please also list conditions/scenarios where such drawbacks/issues can occur or may be especially onerous. 

Only a small minority (4 out of 19 respondents) foresee some issues to do with potential resource wastage. One out of these 4 respondents do not seem to feel particularly strongly about the wastage though, as they feel ‘resource wastage is not significant assuming the node uses suitable strategies (which we think do not need to be specified)’. This leaves us with 3 companies (out of 19) explicitly expressing concerns. Given the numbers and for the sake of progress, we propose the following:

Proposal 7: Any resource wastage due to introduction of pre-emptive SR/BSR can be solved through good implementation and adequate use of new triggers. RAN2 will not specify any normative solution to this perceived issue.

	Company
	Is Proposal 5 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes
	

	Huawei
	Yes
	I guess there is no pre-SR according to proposal 2. Can we delete the “SR” in proposal 5?

	QC
	See comment.
	This is observation + proposal. We do not comment on the first sentence (the observation). We tentatively agree with the second sentence (proposal). However, some update to existing spec may be necessary, e.g. “For IAB BH, based on implementation, SR/BSR may be transmitted using estimate of expected buffer size”.

	AT&T
	Yes
	

	KDDI
	Yes
	

	Intel
	Yes, in principle
	If we intend to agree on this, I would suggest making the proposal just the 2nd sentence (the first sentence can be an observation supporting the proposal).

	CATT
	Yes
	Agree with Huawei’s comments.

	LG
	Yes
	

	Futurewei
	Yes
	

	ITRI
	Yes
	

	NEC
	No
	So far in this email discussion, as well as the online discussion, we have not fully discussed the potential risk. It is too early to preclude any enhancement to avoid and optimize the risks brought by resource wastage. 

	ZTE
	Yes 
	For pre-emptive SR, we agree with HW.

	Nokia
	Yes, but…
	… as commented in the previous question, the receiving node needs to be able to properly interpret the information, so it has to know what the BSR means, e.g. data already is in the buffer or is only expected to arrive.

	Lenovo, MotoM
	Yes
	

	Samsung
	Yes
	Same view as Nokia


Focusing on SR, we move now to Q7:

Q7: What is your proposed action the second node should execute following the reception by the second node of an SR from a first node?

· Option 1: requesting resources from the third node before actual data from the first node arrives, either by sending an SR (if conditions for this are met) or BSR at first available opportunity

· Option 2: requesting resources from the third node before actual data from the first node arrives, but only if one or more criteria are met (e.g. available resources to the second node are considered low; second node determines that it cannot provide resources to the first node within a defined period based e.g. on timing of existing grants; SR configuration used by first node indicates presence of latency-critical data in the first node – please list your own criteria if needed)

· Option 3: any other option (details please)

The opinions here are split –10 out of 20 respondents favour Option1 (and in two instances, further refinement of Option 1 towards Option 2) while 10 respondents favour Option 3. This is a fairly even split. It is worth noting here that Q7 is about what action (if any) should be taken following the reception by the second node of an SR from a first node; therefore, Q7 is not specifically about pre-emptive SR (which will be ruled out if Proposal 2 above is agreed) – Q7 is about the reception of SR by the second node from the first node, and the action (if any) that should be taken by the second node.

Since there is significant willingness that some action is taken, we can attempt to agree the following:

Proposal 8: As a baseline, following the reception by the second (parent) node of an SR from a first (child) node, resources should be requested from the third node (parent of second node) before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or BSR at first available opportunity. FFS if one or more additional criteria (such as introduction of various thresholds, considerations for type of data etc.) are met.

	Company
	Is Proposal 6 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes (with some comments)
	As we have indicated previously, this is something the IAB is allowed to do, and not mandatory. Thus, we do not agree with the terminology used in this proposal “resources should be requested from the third node”. We rather say, the network may request resource from a third node, perhaps even after this node have responded to the SR request from the child (as asked in Q2). 

If the intention is to mandate a behavior, we say no to this question.

	Huawei
	No
	If we can agree on the implementation manner of pre-BSR. This is somehow already allowed by implementation. After receiving SR from 1st node, 2nd node will allocate resource for 1st node to transmit BSR. This resource allocation or the following reception of BSR from 1st node will trigger the pre-BSR from 2nd node to 3rd node. 

So, proposal 6 is allowed by previous proposals, we don’t need to discuss or specify something. Thereby, no agreement is needed.  

	QC
	See comments
	We agree with Ericsson. This needs to be reworded. 

	AT&T
	See comments
	Agree with Ericsson that this should be reworded to not mandate behavior. 

	KDDI
	See comments
	We agree with Ericsson. This needs to be reworded. 

	Intel
	Yes
	

	CATT
	No
	Agree with Huawei’s comment. 

	LG
	No
	The SR received from the child node does not tell the amount of data to receive from the child node. Thus, it is not possible for the IAB node to trigger pre-BSR based on the SR.

	Futurewei
	No
	Agree with comments from LG and Huawei

	ITRI
	No
	Agree with Huawei’s comment. 

	NEC
	No
	We have claimed our view in the comments of Q7. SR from the child node doesn’t bring the knowledge of buffer size. 

	ZTE
	No
	In NR, the SR is not triggered based on the received BSR but it is triggered when there is no UL resource to send BSR. So the second node does not need to send an SR to the third node after receiving the SR from the first node.

	Nokia
	
	We also think there is no need to mandate any behavior. It is OK to say what an IAB can do as suggested by Ericsson.

	Lenovo, MotoM
	No
	Agree with LG. BSR rather than SR should trigger pre-emptive BSR

	Samsung
	No
	Same view as Huawei


On the issue on Q8:

Q8: Focusing specifically on pre-emptive SR (sent from second to third node), do you think it should apply to all LCHs in the first node, or only some (e.g. those carrying latency-sensitive data)? Please explain the reasoning behind the answer.

We note here that – if Proposal 2 above is agreeable – then the issue in Q8 is a moot point anyway. We therefore propose to wait for confirmation (or rejection) of Proposal 2 – if confirmed then it would answer this question: no new triggers for SR should be introduced i.e. pre-emptive SR is not introduced. Same reasoning applies to Q9.

Moving on to BSR and Q11:

Q11: What is your proposed action following the reception by the second node of a BSR from a first node?

· Option 1: requesting resources from the third node before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or BSR at first available opportunity

· Option 2: requesting resources from the third node before actual data from the first node arrives, but only if one or more criteria are met (e.g. available resources to the second node are considered low; second node determines that it cannot provide resources to the first node within a defined period based e.g. on timing of existing grants; BSR received from the first node indicates presence of latency-critical data in the first node; the total buffer occupancy at the first node is above a certain threshold – please list your own criteria if needed)

· Option 3: any other option (details please)

Out of the 20 respondents, a vast majority (17) favour either Option 1 (with several Option 1 proponents seeing it as baseline, and being open towards Option 2) or (to a smaller extent) Option 2, and therefore we propose the following:

Proposal 9: As a baseline, following the reception by the second (parent) node of a BSR from a first (child) node, resources should be requested from the third node (parent of second node) before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or BSR at first available opportunity. FFS if one or more additional criteria (such as introduction of various thresholds, considerations for type of data etc.) are met.

	Company
	Is Proposal 7 agreeable (yes/no)?
	Comments if no

	Ericson
	
	Same comment as proposal 6

	Huawei
	Yes
	We are wondering the relationship between this proposal and proposal 3&4. 

	QC
	See comment
	Same as proposal 6: If this is implementation-based, there should be at best a “may” rather than a “should” statement.

	AT&T
	See comment
	Per our response on proposal 6, the proposal should be reworded to not mandate behavior.

	KDDI
	See comment
	Per our response on proposal 6, the proposal should be reworded to not mandate behavior.

	Intel
	Yes
	

	CATT
	Yes
	This is somehow covered by previous discussions. Please see our comments to Proposal 3 and 4.

	LG
	Yes
	

	Futurewei
	Yes, with corrections to wording of proposal (please see comment)
	The wording of this proposal should be corrected. I would propose the following:

Proposal 10: As a baseline, following the reception by the second (parent) node of a BSR from a first (child) node, resources should may be requested from the third node (parent of second node) before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or a pre-BSR at first available opportunity. FFS if one or more additional criteria (such as introduction of various thresholds, considerations for type of data etc.) are met.



	ITRI
	Yes
	

	NEC 
	Yes
	

	ZTE
	Yes 
	

	Nokia
	
	Same comment as for Proposal 6.

	Lenovo, MotoM
	Yes
	The ‘resources should’ should be modified to ‘resources may’.

	Samsung
	Yes
	


On Q12:

Q12: Do you envisage existing BSR MAC CE to be used, or a new BSR MAC CE to be designed for the enhanced BSR reporting for IAB? Please explain the reasoning behind the answer.

The opinions are split fairly evenly, with a small majority (11 out of 20) in favour of a new BSR MAC CE to be designed. Proponents of a new BSR MAC CE have underlined that it would be beneficial for the parent node to differentiate between actual and expected buffer sizes. This would help solve the perceived issue (pointed out by 3-4 companies) of potential resource wastage. Given this small but nevertheless present majority, and the reasoning just outlined, as a compromise we propose to try and agree the following:

Proposal 11: A new BSR MAC CE to be designed for the enhanced BSR reporting for IAB.

	Company
	Is Proposal 8 agreeable (yes/no)?
	Comments if no

	Ericsson
	No
	We do not think that it has been justified why differentiating between “buffered” data or “expected” data has any value. We cannot assume that the node that is receiving such a report containing “expected” and “buffered” report will know when the “expected” data will arrive at the child node that sent the BSR. Ultimately, when the node receives the grant from the parent node, it could use the grant only to the data it already has in the buffer (which will be the “buffered” data and possibly some of the “expected” data that may have arrived in the meantime the grant was being sent from the parent). 

This proposal is also contradicting proposal 5 to some extent.

	Huawei
	Yes
	If proposal is not acceptable at last, maybe we can compromise as Q13. For example, We can use the existing BSR MAC CE but use specific LCG(s) for the pre-BSR to differentiate between actual and expected buffer sizes.

	QC
	No
	See proposal 5. We believe this can be done via implementation using existing SR/BSR. This may have to be described in the spec but no new signaling should be introduced.

	AT&T
	No
	We don’t see a need for new signaling. The node sending the pre-emptive BSR can determine by implementation the appropriate time to send the pre-emptive BSR. The node receiving this BSR can act as normal.

	KDDI
	No
	Same view as AT&T

	Intel
	No (clearer justification for distinguishing buffered and expected data needed)
	A more detailed discussion regarding how distinguishing buffered and expected data in BSR would be helpful is needed.

	CATT
	No
	We are not sure if a new BSR MAC CE is justified by its possible gain. In our understanding this depends pretty much on how the parent node scheduler is implemented.

	LG
	Yes
	

	Futurewei
	Yes
	If we don’t differentiate between a BSR and Pre-BSR, there seems no reason to standardize anything related to this topic. Everything could be left to implementation.

	ITRI
	Yes
	

	NEC
	No
	No meaning to introduce a new MAC CE

	ZTE
	Yes 
	By using new BSR MAC CE, the IAB node can distinguish the expected data volume from the actual data volume. Thus, the IAB node could judge whether to allocate UL grant for the expected data or apply different scheduling priorities for them. For example, it may prioritize the resource request of the actual data volume.

	Nokia
	Yes
	There should be a way to distinguish pre-emptive BSR from normal BSR. Otherwise, the network may assume that the data has already arrived to the node requesting the resources and the grant may be provided too early leading to resource waste.

	Lenovo, MotoM
	Yes
	The network should be able to distinguish between preemptive BSR and legacy BSR.

	Samsung
	Yes
	Same reasoning as Nokia and Lenovo.


Q13 is directly linked to Q12 and responses match so Q13 is covered by the discussion immediately above and is only repeated here for convenience sake:

Q13: Is there a need to differentiate between actual and expected buffer sizes, by making it clear to the third node what the reported buffer size refers to, and why?

Regarding Q14:

Q14: Is the pre-emptive BSR linked to a specific access UE/child node, or the overall buffer status at the current node? [This is not limited to IAB-specific enhancements to BSR reporting but also to the NR baseline triggers and formats – as the NR baseline would only look at the overall buffer status, at the granularity level of LCG.]

A vast majority confirms the previously stated views that NR Rel-15 baseline should be adopted, so no new proposals are needed here.

On the issue of Q15:

Q15: Which LCH is considered to have triggered the pre-emptive BSR?

A small majority (12/20) feels that this should be left to network implementation. As a reminder, the reason why it is important to know (but not necessarily specify) which LCH triggered a BSR is so that we know which SR configuration to use in case SR needs to be triggered. But it would appear that the majority prefers to leave this to implementation, despite the fact that in NR for similar cases where it is not obvious which LCH triggered a BSR (BSR triggered by retxBSR-Timer expiry) we go for the LCH with the highest priority in order to guarantee prompt access to resources. One would assume that this would be important for IAB, but the majority of companies seem to disagree, so we propose the following for further discussion:

Proposal 12: Associating a LCH with pre-emptive BSR is left to implementation.

	Company
	Is Proposal 9 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes
	

	Huawei
	Fine in the principle, but
	We’d like to remind companies that, if associating a LCH with pre-emptive BSR is left to implementation, the SR configuration to be used by the SR triggered by pre-BSR is not under the NW control. This is not the principle when we designed the NR SR mechanism.

Therefore, we’d like keep it as a working assumption, in case any critical issue is identified latter. 

Proposal 13: Working Assumption: Associating a LCH with pre-emptive BSR is left to implementation.



	QC
	See comment
	Not sure. Same rules should apply as for Rel-15 SR/BSR.

	AT&T
	Yes
	We think that triggering a pre-emptive BSR is slightly different from triggering a BSR under Release 15 case, since the IAB node may need to consider various factors by implementation before triggering pre-emptive BSR. Allowing any LCH to be associated with pre-emptive BSR trigger gives additional flexibility for better implementation. 

	KDDI
	Yes
	

	Intel
	No
	We don’t see a need to deviate from Rel 15 here. We think the pre-emptive BSR should be associated with the highest priority LCH. After all, the whole point of the pre-emptive BSR is to reduce latency…

	CATT
	Yes
	

	LG
	Yes
	

	Futurewei
	No
	Agree with Intel. We should keep the same logic as Rel 15, unless there is a strong justification for doing something different

	ITRI
	Fine in the principle
	Agree with Huawei’s suggestion. 

	NEC
	YES
	

	ZTE
	No  
	IAB donor CU can configure the mapping relationship between child node LCG and IAB node LCG. Then IAB node MT could report the pre-emptive BSR based on the LCG ID of the BSR/pre-emptive BSR received from the child node/UE. 

	Nokia
	Yes
	

	Lenovo, MotoM
	No
	This should be specified. Same principle as for Rel-15 should be used

	Samsung
	No
	Agree with Intel and Futurewei.


Now moving on to the multi-connectivity case and Q18:

Q18: Do we report SR and BSR to all parent nodes? [This is not limited to new pre-emptive SR/BSR, but also ‘legacy’ SR/BSR.]

A vast majority (16/20) feels that SR/BSR should only be send to the parent node on the route configured for a given MAC entity. Split bearer is not supported (as indicated in the intro to this question), therefore majority of the companies seem to see no benefit in sending SR/BSR to all parent nodes (e.g. for traffic volume calculations / duplication purposes / congestion prevention). We therefore propose the following:

Proposal 14: SR and BSR are only reported to the corresponding parent node and not all parent nodes of the node in question. In other words, SR and BSR generated by a MAC entity are only reported to the parent node where the peer of that MAC entity resides.

	Company
	Is Proposal 10 agreeable (yes/no)?
	Comments if no

	Ericsson
	Yes
	Following proposal 3, we think that it may recommended to follow this behavior; however, we should not prevent NW implementations which send it to one or more other nodes.

	Huawei
	Yes
	Maybe the second sentence is enough like:

Proposal 10: SR and BSR generated by a MAC entity are only reported to the parent node where the peer of that MAC entity resides.

	QC
	Yes
	

	AT&T
	Yes
	We are OK with Huawei’s shortened proposal as well.

	KDDI
	Yes
	

	Intel
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Futurewei
	Yes
	As commented above, all companies seemed to have the same/similar understanding of the functionality, regardless of whether they answered Yes or No to the question.

	ITRI
	Yes
	

	NEC
	YES
	

	ZTE
	See the comment
	It seems reasonable that SR and BSR generated by a MAC entity of IAB node MT part are only reported to the parent IAB node DU where the peer MAC entity resides. However, the issue here is which MAC entity of the IAB node MT is selected to generate the pre-emptive BSR. 

In the NR DC scenario, the data packets received from the downstream MT/UE may be transmitted through different egress BH RLC channel and corresponding MAC entity. Which egress BH RLC channel and MAC entity is used depends on the routing table and route ID carried in the real data packet. It is impossible for the IAB node to determine the next hop only based on the received BSR, which has no indication of the route ID of incoming data packet. Correspondingly, it is hard to decide which MAC entity to generate the pre-emptive BSR at IAB node MT part. 

	Nokia
	Yes
	

	Lenovo, MotoM
	Yes
	

	Samsung
	Yes
	


And finally, any other comments, suggestions, or proposals that were not captured above but respondents feel RAN2 should try and agree on:

	Company
	Additional input

	
	

	
	

	
	

	
	


4   Phase-III of the discussion: revision of proposals from Phase-II based on feedback received

In the previous Section, a summary of the initial views received was provided, including a brief analysis of some of the key issues raised, and a set of proposals which were deemed by the rapporteur as potentially agreeable. Based on the comments received during this Phase-II of the discussions, it became obvious that convergence on some of the key issues is still a little while away, as on several of the key issues there is no clear consensus or even a clear majority.

In this Section we list key ‘sticking points’ and make another attempt at a set of revised proposals. Companies are asked to provide any further input they wish into the Table that follows the revised set of proposals.

From the comments received during Phase-II, we have identified the following as key contentious issues:

· Whether the pre-emptive triggering should be standardized or left to implementation;

· Whether both types of triggers (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) should/may be supported for IAB Rel-16 operation;

· Whether a new BSR MAC CE should be designed for the enhanced BSR reporting (i.e. which includes pre-emptive BSR) for IAB; and

· Whether associating a specific LCH with pre-emptive BSR is left to implementation or not.

Taking above into account, we propose the following set of revised proposals:

Proposal 15: NR Rel-15 SR/BSR triggers, formats and procedures shall be supported as-is by the IAB nodes, as baseline.

Proposal 16: Any new triggering is only introduced for pre-emptive BSR. SR triggering is then governed by NR Rel-15 baseline.

Proposal 17: Both types of triggers for pre-emptive BSR (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) are supported for IAB Rel-16 operation.

Proposal 18: RAN2 will not specify any normative solution to the perceived issue of possible resource wastage due to introduction of pre-emptive BSR.

Proposal 19: As a baseline, following the reception by the second (parent) node of a BSR from a first (child) node, resources may be requested from the third node (parent of second node) before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or a pre-emptive BSR at first available opportunity. FFS if one or more additional criteria (such as introduction of various thresholds, considerations for type of data etc.) need to be met.

Proposal 20: RAN2 to discuss the benefits of allowing the third node to differentiate between already buffered data at second node and data expected to arrive at the second node, and the related introduction of a new/modified BSR MAC CE.

Proposal 21: Associating a LCH with pre-emptive BSR is left to implementation, unless issues are identified requiring normative solutions.

Proposal 22: SR and BSR generated by a MAC entity need only be reported to the parent node where the peer of that MAC entity resides.

Proposal 23: RAN2 to discuss whether any new pre-emptive triggering rules are: 
1) a recommendation (i.e. it is down to the IAB node implementation as to whether this triggering is used, and when); or 
2) a requirement (i.e. treated in the same way as the use of existing NR Rel-15 SR/BSR triggering); or 
3) a mix of the two (e.g. whether the pre-emptive BSR triggering is used is left to implementation, but – when the pre-emptive triggering is used – the frequency of it is specified/limited; and/or a new/modified BSR MAC CE is specified etc.).

The contributing companies are asked to provide any final comments (including support for some or all of the proposals) in the Table below:

	Company
	Comments on Phase-III proposals

	Intel
	Proposal 2 is not agreeable to us. If a node receives a BSR or SR from a child node, it can trigger a pre-BSR. But if there are no uplink resources, the pre-BSR has to trigger an SR. This is essentially a new SR trigger. So it is not clear what it means to say “SR triggering is then governed by NR Rel-15 baseline” given that pre-BSR is not present in Rel 15. 

One note about proposal 9: This one is rather unclear, especially, the “mix” method. The desire (I assume) is to not place requirements on the IAB node SR triggering behavior; however, limiting the frequency requires a fair amount of new specification work. In general for MAC functions, clearly specified behavior around SR/BSR is preferred – i.e., we should follow the example of NR Rel 15. 

For Proposal 5, we would suggest removing the FFS portion, so it can be easily agreed (almost everyone seems to agree on that part). The parts in the FFS can be addressed via contributions.

	ZTE
	Proposal 3 is not agreeable to us. Actually, if the IAB node encounters UL congestion or the LCG reported by the BSR/pre-emptive BSR has lower priority, the IAB node may not schedule UL resource to the child IAB node immediately. So it is not necessary to trigger pre-emptive BSR too early. Taking this into account, it is suggested to support trigger 1 only. 

Regarding proposal 8, there is no doubt that the statement is right. But the multi-connected IAB node still cannot know which parent node to report the pre-emptive BSR. Because the key issue here is which MAC entity of the IAB node MT is selected to generate the pre-emptive BSR.  In the NR DC scenario, the data packets received from the downstream MT/UE may be transmitted through different egress BH RLC channel and corresponding MAC entity. Which egress BH RLC channel and MAC entity is used depends on the routing table and route ID carried in the real data packet. It is impossible for the IAB node to determine the next hop only based on the received BSR, which has no indication of the route ID of incoming data packet. Correspondingly, it is hard to decide which MAC entity to generate the pre-emptive BSR at IAB node MT part. Thus, RAN 2 should further discuss whether to apply pre-emptive BSR to multi-connected IAB node, and if pre-emptive BSR is applied, the selection of the parent node to report the pre-emptive BSR. 

For proposal 9, we are confused with option 3. We think whether the new/modified BSR MAC CE is specified is not part of the triggering rule. It is suggested to modify the proposal 9 correspondingly. Besides, since the trigger events of existing BSR are clearly specified, it would be better that the pre-emptive BSR triggers is also standardized. It can give clear guidance to the product implementation. 

	Ericsson
	1) Proposal 2: we think that there was some confusion about proposal 6 in phase II. For example, Huawei responded “no” but they also pointed out that it is possible to trigger the BSR (given the node has a grant), and if no grant, the SR is triggered.

It is unclear to us if a node receives a pre-emptive BSR, it can further transmit the SR based on, for instance, the reception of the pre-emptive BSR, or in any case, before the data is actually available in the buffer. In our view, if a SR is transmitted but the data is not available in the buffer, the SR is a pre-emptive SR.

We assume that some companies have a different understanding of the meaning and implications of the question (proposal 6, phase II). Thus, we suggest having a discussion during the meeting about what the question really meant and the understanding from different companies.

2) Proposal 2 and proposal 6 (phase III) seem to contradict each other.

3) Proposal 3: we think that the third option is misleading and should be left out. A feature needs of certain standard support e.g. a feature may need a new BSR format. However, the feature itself is either optional, or mandatory support. Additionally, the operation of the feature, e.g. when the new BSR format is triggered/used, can be included in the standard as a recommendation or as a mandatory. If it is described as a recommendation, those supporting the feature may follow the recommendation or might not follow. If the operation is described as a mandatory, it is then mandatory for those which implement the feature. 

So, we like these two concepts clearly differentiate in the proposal. The proposal should be clear with regards 1) optional/mandatory support of the feature and 2) whether the operation of the feature is described as a recommendation or mandatory implementation. 

As we have pointed out, the feature should be optional, and the operation should be described as a recommendation.

4) Proposal 4: the wording “are supported” implies a requirement, and that is part of proposal 3 (phase III). If it is a recommendation, some NWs might not even implement it. 

As a final comment, Ericsson is positive towards a pre-emptive BSR/SR with the condition that it is just a recommendation for the NW. If that is not a recommendation, we do not support the introduction of pre-emptive BSR/SR. So, from our point of view, to give an opinion about all the proposals (phase III), we should conclude first in proposal 3 (phase III).

	AT&T
	We disagree with Proposal 2. We agree with Intel’s argument that pre-BSR can trigger an SR so that is not Release 15 behavior. This would constitute a pre-emptive SR. Our view is that both pre-SR and pre-BSR triggers should be allowed and their usage should be left up to implementation.

We disagree with Proposal 5, as it seems to mandate behavior. Behavior of an IAB node upon reception of a pre-SR/BSR should be left up to implementation. 

Proposal 9 seems to be unnecessarily complicated. Perhaps this be simplified as “RAN2 to discuss whether any new pre-emptive triggering rules are left up to implementation or made a requirement”. 

	KDDI
	Proposal 3: We have a similar view as ZTE. Supporting trigger 1 (based on UL grants provided to child nodes) seems reasonable and we don’t see much benefit on trigger 2 (based on BSRs from child nodes or UEs).
Proposal 5: We have the same understanding as AT&T, Behavior of an IAB node upon reception of a pre-SR/BSR should be left up to implementation. 


5   Conclusions

Only 5 companies provided comments on the revised set of proposals (Phase-III). Based on their input, some further alteration (compared to Section 4) was made to the set of proposals (please note that no major changes were made, due to the low response rate in this final phase), and the further revised set of proposals is given below, for consideration by RAN2:
Proposal 1: NR Rel-15 SR/BSR triggers, formats and procedures shall be supported as-is by the IAB nodes, as baseline.

Proposal 2: Any new triggering rules are only introduced for pre-emptive BSR. SR triggering is then governed by NR Rel-15 baseline.
 
Proposal 3: Both types of triggers for pre-emptive BSR (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) are supported
 for IAB Rel-16 operation.

Proposal 4: RAN2 will not specify any normative solution to the perceived issue of possible resource wastage due to introduction of pre-emptive BSR.

Proposal 5: As a baseline, following the reception by the second (parent) node of a BSR from a first (child) node, resources may be requested from the third node (parent of second node) before actual data arrives from the first node, either by sending an SR (if conditions for this are met) or a pre-emptive BSR at first available opportunity. FFS if one or more additional criteria (such as introduction of various thresholds, considerations for type of data etc.) need to be met.

Proposal 6: RAN2 to discuss the benefits of allowing the third node to differentiate between already buffered data at second node and data expected to arrive at the second node, and the related introduction of a new BSR MAC CE.

Proposal 7: Associating a LCH with pre-emptive BSR is left to implementation, unless issues are identified requiring normative solutions.

Proposal 8: SR and BSR generated by a MAC entity need only be reported to the parent node where the peer of that MAC entity resides.

Proposal 9: RAN2 to discuss whether any new pre-emptive triggering rules are left up to implementation, or made a requirement.
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� Please note in reference to Proposal 2 that the SR triggered by the pre-emptive BSR may or may not be thought of as pre-emptive SR (this is open to interpretation, and is perhaps not so important for our work); the point of this proposal is that no new triggering rules for SR are being introduced. For instance, we are not triggering a pre-emptive SR directly (by bypassing BSR) based on reception of SR or BSR from the child node.


� ‘Supported’ either as optional or mandatory feature; which of the two is to be discussed further. All of the proposals which introduce support and/or use of new features are on the understanding that they may be optional or mandatory, depending on final RAN2 decision.





