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Introduction
This document is for the following RAN2 email discussion:
[106#48][IAB] BAP Modelling (Intel)
	Intended outcome: Model(s) applicable for Control / configuration and for protocol operation
	Deadline:  Thursday 2019-08-08

The BAP layer is responsible for transferring packets of a bearer towards a chosen destination and ensuring that the bearers are treated according to the configured mapping of bearers to RLC channels. These general requirements lead to several functions needed at the BAP layer. During RAN2#106, BAP layer functionality and modeling were discussed and the following was agreed:
The below lists the functions of BAP (initial, might not be complete)
	F1: Retrieve packets from ingress RLC layer
	F2: Deliver packets to egress RLC layer
	F3: Retrieve packets from upper layer
	F4: Deliver packets to upper layer
	F5: Differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer
	F6: Perform bearer mapping and routing for packets delivered to egress RLC layer
	F7: Selection/addition of BAP identifiers for packets received from upper layer

The BAP layer model is likely to determine what functions are exposed/standardized and what functions are left to implementation. The model may also determine how BAP layer parameters are configured (i.e., which protocol is used for configuration, etc).
This email discussion attempts to further delve into the configuration and control aspects of the BAP layer. One of main points of discussion on this topic is whether the BAP layer is modelled as a single or multiple entities at the IAB nodes. The goal of this discussion is to collect companies’ views on these aspects and try to arrive at proposals that can be easily discussed at RAN2#107.
It is proposed to have this discussion in two phases. In the first phase, the rapporteur requests inputs from companies to the questions below. The first phase lasts until July 20.
Depending on the result of the first discussion a second phase will try to construct a set of proposals or a text proposal. Issues for which there isn’t a consensus will be described for discussion during RAN2#107. The second phase lasts until July 8 (two weeks following the completion of the first phase).
BAP layer functions
The following functions labelled F1 through F7 were captured as the initial set of functions that the BAP layer is responsible for:
F1: Retrieve packets from ingress RLC layer
F2: Deliver packets to egress RLC layer
F3: Retrieve packets from upper layer
F4: Deliver packets to upper layer
F5: Differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer
F6: Perform bearer mapping and routing for packets delivered to egress RLC layer
F7: Selection/addition of BAP identifiers for packets received from upper layer
Q1: Is there any other significant functionality that needs to be included, or are other modifications needed to the list above?
	Company
	Comments

	[bookmark: _GoBack]Ericsson
	There is a discussion in RAN2 about the indication of a backhaul RLF, which could affect the BAP. Additional functionality may be needed depending on the outcome of this discussion or some other discussions.

	Samsung
	Two additional functionalities may be needed:
· Congestion control (i.e., hop-by-hop flow control). During SI stage, the DL buffer status reporting is discussed. It seems that such information is helpful for the DL congestion control. The undecided part is which layer is used to transmit this information. One possible way is to use BAP header to include such information.  
· Radio link status reporting. On one hand, this information can be an indication of RLF of BH link. On the other hand, this information can be an indication of radio link outage of BH link (this is temporary link quality degradation, which is different from RLF). With this functionality, the other IAB nodes can be aware of the link status of BH link. 
However, the above two points are related to other on-going discussions. We can revisit it when there is a progress.  
In addition, the functionalities from F1 to F7 can be modified based on the selected BAP model. 

	NEC
	By far we agreed only bearer mapping and routing for BAP functions. Congestion control and backhaul link radio link management are under discussion in RAN2 email discussion threads. We can agree the previous agreement as baseline, and wait the other email discussion for the conclusion of BAP functions. 

	Nokia
	Not for the moment, but we may need to extend the list based on the discussions on topics such as flow control, lossless data delivery, bearer mapping or radio-aware scheduling.

	LG
	The above seven functions are enough for now, but we also think that additional functions may be included after results of discussion for other issues including flow control and BH RLF.
In F7, “removal” may be added to “Selection/addition”. 

	CATT
	FFS for additional functions based on output of other parallel discussions. 

	QC
	We agree with Nokia, LG and CATT.

	Huawei, HiSilicon
	1) “Removing BAP header for packets delivered to upper layer” should also be included;
2) For F7, it is better to change “BAP identifiers” into “BAP header”, since we may need to add more information in the BAP header other than BAP identifiers;
3) Some other functions like HbH flow control should be FFS, pending on the discussion.

	ITRI
	We agree the 7 functions are sufficient to be provided as baseline. Further functions may be included based on discussions.

	OMESH
	Agree with Samsung and Huawei on potential new functions to be added

	AT&T
	As commented by several companies, depending upon the outcome of ongoing discussions, it is possible that some additional functions may need to be included. However, for the scope of BAP layer agreed so far, the above listed functions seem to be sufficient. 

	Lenovo&MotoM
	In this email discussion, we can focus on the current 7 functions. It is possible to add additional potential function. But, we can wait for the agreement of other issues.

	Intel
	Above functions are adequate for now.

	ZTE
	Before delivering packets to upper layer in F4, BAP header needs to be removed. 



Summary of responses to Question 1:
· Several companies have mentioned several other functions that may be needed in the BAP layer and also noted that these are a part of other ongoing discussions. The following topics/functions have been mentioned:
· Backhaul Radio link status and reporting
· Congestion control/flow control
· Bearer mapping
· Lossless delivery
· Radio aware scheduling
· There seems to be consensus that for this discussion F1-F7 are adequate and the remaining functions can be considered based on other discussions.
Handling of multiple ingress and egress links at BAP layer
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In scenarios with multiple ingress links and egress links, the BAP layer handling needs some consideration. The rapporteur’s assumption in such cases is that multiple ingress links can be (and would need to be) jointly handled using a single BAP entity. A similar assumption applies to multiple egress links as well. There are no contributions suggesting that different BAP entities are needed to handle different ingress links. 
The questions below simply try to confirm this understanding.
Q2. Can all the egress links at an IAB node be handled by a single BAP entity? Can all the ingress links at an IAB node be handled by a single BAP entity? Comments needed only if the response to these questions is ‘no’.
	Company
	Comments

	Ericsson
	Yes,No. One entity for all egress links and another for the ingress links. We could capture this in 38.300 as below:
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	Samsung
	No. 
An IAB node needs to serve both DL and UL traffic. If all egress links (including egress links for both DL and UL traffic) are handled by a single BAP entity, and all ingress links (including egress links for both DL and UL traffic) are handled by a single BAP entity,  it indicates that each IAB node has two BAP entities, one is for egress links, and another is for ingress links, regardless of DL or UL traffic. It seems to be BAP entity modelling option 2 (i.e., Dual BAP entity (Transmit/Receive split)). However, in our understanding, each IAB node have two separated BAP entities, which are located in DU part and MT part, respectively.  Each BAP entity have Tx part and Rx part:
· All ingress links for DL traffic are handled by BAP entity (Rx part) at MT part
· All egress links for DL traffic are handled by BAP entity (Tx part) at DU part
· All ingress links for UL traffic are handled by BAP entity (Rx part) at DU part
· All egress links for UL traffic are handled by BAP entity (Tx part) at MT part

	NEC
	Agree with Ericsson that all traffics (both UL and DL, both ingress and egress) can be handled by one BAP entity in a single IAB node.

	Nokia
	Yes, a single BAP entity is sufficient to handle all the links (both ingress and egress). We see no reason to introduce BAP entity per ingress or egress link.

	LG
	Yes.

	CATT
	Yes. A single BAP entity works. 

	QC
	Yes. A single BAP entity works.

In our understanding, the concept of the sublayer “entity” is needed when logical operation, e.g. such as packet sequencing, is applied to a separate set of data (as for RLC AM and PDCP). For MAC, there is only one entity per cell group. Within MAC, there are HARQ entities to capture independent HARQ sequences.

Since BAP does simple packet-by-packet processing without any traffic-specific sequencing, division into multiple BAP entities may be possible but is not necessary.



	Huawei, HiSilicon
	Yes, because the egress link selection based on the routing configuration should be performed by one common TX BAP layer.
But this does not mean it is the unified BAP entity option in the following questions. 

In addition, the same principle should also apply to the bearer mapping, i.e. egress RLC entities/channels selection. We propose to further clarify the following:
1. All the egress RLC entities at an IAB node are handled by a single BAP entity;
2. All the ingress RLC entities at an IAB node are handled by a single BAP entity;

	ITRI
	No. We also doubt whether it is a preferable separation based on ingress and egress links. For example, the BAP address of the BAP header indicates the destination address (which is not the address of a UE) of a packet, it is not feasible for the MT part to determine the mapping of the received packets and the normal/UE RLC channel. 

	OMESH
	No

The questions indicated one BAP for egress and another one for ingress.

We prefer one BAP for MT and one BAP for DU (Samsung’s opinion), or a single logical BAP for both MT and DU (QC/CATT opinions). The difference may affect some implementation complexity, and forward compability.


	AT&T
	The question here is not whether a single BAP entity can handle all ingress or egress links, but rather how the BAP layer and related configuration signalling should be specified. If two BAP entities are defined (one for egress links and one for ingress links), the interaction between the two entities does not need to be specified since it is internal to the IAB node. So from that perspective, it doesn’t matter whether a company chooses to implement the two BAP entities as a single logical entity by implementation. From a specification perspective we believe that the BAP functionality for the Tx side should be specified separately from the BAP functionality for the Rx side. This could result in diagrams shown as shown by Ericsson. But since the interaction between the Tx side BAP entity and Rx side BAP entity is internal to the IAB node, there is no reason why a company cannot implement them as one entity.  Please see more discussion on this under our response for Question 6.

	Lenovo&MotoM
	Yes. A single entity is sufficient. For bearer mapping, multiple bearers should be handled in one common entity.

	Intel
	Yes

	ZTE
	Yes, we support one BAP entity in a single IAB node. Thus we can configure it in one-step configuration. 



Summary of responses to Question 2: It appears that some companies may have slightly misinterpreted the question. The intent of the question was to see if all ingress links could be handled by one BAP entity (say BAP entity A) and all egress links handled by one BAP entity (say BAP entity B). BAP entity A and B may or may not be the same BAP entity. Based on the responses, the following is the rapporteur’s summary:
· 9 companies think one BAP entity can handle all the ingress links and one BAP entity (possibly same BAP entity) can handle all egress links. Of these 7 companies feel that all the functions can be handles in a single BAP entity. 2 companies (Ericsson, Huawei) propose to differentiate the BAP entity that handles ingress links from the BAP entity that handles egress links.
· 3 companies (Samsung, OMesh, ITRI?) want to differentiate MT and DU BAP entities; thus DL egress links and UL ingress links would be handled at the DU BAP entity; and DL ingress links and UL egress links would be handled at the MT entity.

BAP entity modelling options
[1] was a result of an email discussion during RAN2#106 and examined the 4 possible ways of modelling the BAP layer as BAP layer entities. This section tries to understand the positions of companies regarding the need/sufficiency of the different models.
Option 1: Unified BAP entity
This option consists of having a single BAP entity at each IAB node that handles both upstream and downstream traffic of both the MT and the DU sides.
· F1: Retrieve packets from MT RLC layer for downstream traffic and DU RLC layer for upstream traffic.
· F2: Deliver packets to DU RLC layer for downstream traffic and MT RLC layer for upstream traffic. 
· F3: Retrieve MT’s upstream traffic packets and UE’s upstream traffic packets from upper layer at access IAB node.
· F4: Deliver MT’s downstream traffic packets and UE’s downstream traffic packets to upper layer at access IAB node. 
· F5: Differentiate downstream traffic to be delivered to upper layers from traffic to be delivered to DU RLC layer. 
· F6: Perform bearer mapping and routing for packets delivered to DU RLC layer for downstream traffic and MT RLC layer for upstream traffic. 
Q3: Does the model in option 1 adequately capture the BAP functionality at an IAB node? Are there any drawbacks to this model?
	Company
	Comments

	Ericsson
	In general, 3GPP RAN protocols are peer to peer protocols and BAP should also be a radio access network peer-to-peer protocol. This implies that there is a BAP transmitter entity and, its peer a BAP receiver entity. The two peers are placed in different nodes and are separated by the radio interface. In our view, we should strive for a common description of the BAP transmitter entity regardless of which node it is placed and in which direction the data is sent (UL/DL). Similar, we should strive for a common description of the BAP receiver.  The direction is from the transmitter to receiver, and not from receiver to the transmitter (unless there is some sort of feedback). It is important to note that the transmitter side always receives an SDU and delivers a PDU, while the receiver side receives a PDU and delivers an SDU. The BAP in the MT and the BAP in the DU within one IAB node are not Peer entities. They are in the same node and the direction would flow from the BAP receiver entity to the BAP transmitter entity, which in our view is not how RAN protocols are modelled. The interaction between the BAP in the MT and the BAP in the DU within an IAB node should be left to the implementation.
 
We have illustrated these points in the figures below. The first figure is a typical figure similar to the modelling figures for the other protocols (e.g. RLC). This first figure shows all combinations (see the arrows) that a transmitter entity or a receiver entity may have and, depending on the type of node (access node, Donor, “middle” node) only a specific set of functionalities will apply/use.
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In the second figure, the downstream and upstream are depicted and the peer BAP entities are marked. In the downstream, the BAP transmitter side in the Donor DU has a peer BAP receiver side in the MT IAB_1. The BAP receiver side will forward the data to “other layers” if this node does not serve UEs. We don't think there is a need to specify anything further. The BAP SDU that the BAP receiver entity delivers can be fed to a new BAP entity or, in general, any layer placed on top of the BAP.  IAB_1 will have in addition another BAP entity, a transmitter side, in the DU and will find a peer BAP entity, the receiver side, in the MT IAB_2. 
In the upstream, the MT IAB_2 will have a BAP entity, transmitter side, and its peer will be placed in the IAB_1 DU, the BAP receiver side. And so forth and so on.
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In addition, one of the advantages of having separate BAPs, i.e. one for the DU and another for the MT, is that the BAP in the DU can be configured via F1 while the BAP in the MT can be configured via RRC like any other layer in the MT side. This also allows independent procedures in each of the entities. For instance, a reconfiguration in one of the entities should not affect the other entity. Specifically, a reconfiguration in the IAB_1 MT receiver side should not impact the IAB_1 DU transmitter side. This is also in line with current IAB node integration procedure, where the IAB node that has no IAB child node(s) yet would only have the MT side BAP entity configured.

Having said so, we do not support options, 1,2, and 4.


	Samsung
	In general, a protocol entity in RAN side is a peer-to-peer entity, i.e., one is located at network side, and one is located at the UE side. If the network side uses the Tx part, the UE side uses the corresponding Rx part, and vice versa. Thus, there is no interaction between the Tx part and Rx part of the same protocol entity. SDAP/PDCP/RLC design follows the same principle. BAP, as RAN2 protocol layer, should follow it as well. If an unified BAP entity is defined for both MT and DU part of one IAB node, the interaction between Tx part and Rx part of the same entity (i.e., Rx part using to receive data via MT should send the data to Tx part using to transmit data via DU, and Rx part using to receive data via DU should sent the data to Tx part using to transmit data via MT)  has to be standardised. In this sense, an unified BAP layer will complicate the standardisation of Tx and Rx parts and go against existing 3GPP practices. 

In a words, we do not prefer to Option 1.

	NEC
	I have to clarify that peer to peer protocol rationale is not that mandatory in the design of 3GPP. For example, it happened in NR SDAP, if dual connectivity is configured for the UE, there is only one SDAP entity in UE, with two SDAP entities in the network, one in MgNB and the other in SgNB. 

We believe the interaction internal the IAB node can totally up to the implementation in the IAB node, both the BAP entities serves the DU and the MT. Even for single BAP entity mode, the BAP module serves DU can be configured by F1-AP, and the BAP module serves the MT can be configured by RRC, just a simple issue of internal implementation. 

	Nokia
	Yes, a single BAP entity model can achieve all the mentioned functions of the BAP layer most efficiently. For an easier description of the functions in specifications we should distinguish Tx and Rx parts of the BAP entity, but no further division is required. We also do not see the reason to introduce separate BAP entities for DU and MT, which would necessitate specifying additional interactions between them. In the previous discussions two main motivations raised by the companies for having separate BAP entity in MT and DU were:
· F1AP is supposed to be used for routing tables configurations (i.e. BAP configuration in DU). Since F1AP in IAB requires BAP to be already available according to the agreed protocol stacks, then some initial BAP configuration needs to be delivered with RRC signalling, which in turn suggests separate BAP entity in MT.  We do not agree this is required, since initial BAP configuration using F1AP can be done with a default BAP configuration and default RLC backhaul channel configuration which would avoid a necessity for additional RRC signalling.
· Some companies argued that “peer entity” is required and thus we need separate BAP entities in MT and DU.  We think that this is misinterpretation of the “peer entity” concept. Peer entities in RLC/PDCP do not reside in the same node, but in the other end node of the given transmission (e.g. peer RLC entity for the RLC entity in the UE resides in the gNB). Thus, the peer entity of the BAP entity in the parent node would reside in the child node, even if there was a single BAP entity per node.

Based on the above, we think it is simplest to have a single BAP entity per IAB node. In particular, the argument that both RRC and F1AP signalling will be required when we have separate BAP entities for MT and DU is actually a drawback to us as we need to impact both protocols while everything can be easily configured with F1AP. In, F1AP there is a possibility to update part of the BAP configuration also, so not we are not sure why we would require RRC to separate some parts of configuration.

	LG
	Yes, basically we prefer shared BAP entity for DU/MT and one BAP entity for each IAB node is enough to cover everything for BAP functionalities as shown in below figure.
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One benefit is that if this option is adopted, one configuration is sufficient for BAP entity configuration, i.e., F1AP signalling. Another benefit is that interaction between BAP entities are not the issue in this option.

For Ericsson’s comments on configuration, even though separate BAP entities are adopted and separate configuration for MT and DU is allowed, reconfiguration in one of the entities should affect the other entity. From one IAB node point of view, if DU is reconfigured, MT should be affected because nothing can be received or transmitted by DU until reconfiguration in DU is finished. 

	CATT
	We support single BAP entity. 

As commented online in the last meeting we think both single or two separate BAP entities can work. It is more about how we specify the BAP functionalities and corresponding complexity of each way.
 
There seems to be options to make the Tx and Rx parts of the IAB-node two separate entities, or to specify interaction between the MT and DU parts of the same IAB-node. In our understanding the benefit of such splitting is not quite clear. If we have separate entities for MT part and DU part within the same IAB-node, we would need to further specify how these two parts interacts. But it seems we can leave it up to implementation, as long as the IAB-node knows how to apply configurations from Donor CU and process data internally. On the other hand, if the split is based on Tx/Rx part, it seems also not necessary. In the current specification, we capture the UE behaviour largely, and it is at the Tx side for uplink and Rx side for downlink. But there seems to be no standardized procedure between the Tx and Rx parts within the same UE. 

To summarize, we failed to see the necessity of further splitting the BAP entity to two. We think it a reasonable way to first check what’s broken with a single BAP entity in IAB-node, e.g., it would be useful to clarify is there any issue with BAP configuration, or the data process procedure for upsteam/downstream with a single BAP entity. 

	QC
	Yes, option 1 does adequately capture all BAP functionality. Please also add F7 even if it is not executed by every node for all traffic.


	Huawei, HiSilicon
	Clarification:
The BAP functions at donor DU side is not captured above. The BAP operation for DL bearer mapping at donor DU is important to be captured about what RAN2 agrees. Otherwise, RAN2 needs to discuss and confirm whether all the DU side BAP operations are left as implementation;

There are two understandings on option1 as following:
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Option 1-a: Specify one BAP entity without the differentiation of RX and TX in the BAP specification
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Option 1-b: Specify one BAP entity including RX part and TX part in the BAP specification

Besides, as to the figured from LG’s comments above, the routing at intermediate IAB node may not work, since the BAP header (with BAP address and path ID) has been removed before routing. 

Drawbacks:
1)  It is not a clear modelling:
Indeed, as captured in the single BAP entity modelling above, the upstream and downstream needs to be differentiated anyway. It is also the case to differentiate the DU and MT.
Additionally, we need specify different operations for TX (with bearer mapping and routing operations) and RX (without bearer mapping and routing operations) units eventually. And the different configurations for upstream and downstream are somehow needed to be differentiated. 
Therefore, the unified BAP entity is only to mix the operations from multiple entities into one box. 
2) No peer BAP entity between child node and parent node:
One IAB node should have one BAP entity which is peer to its parent node BAP entity and another BAP entity which is peer to its child node BAP entity. One pair of peer entities between UE and NW device is the tradition of RAN specification, e.g. RLC, PDCP. Two motivations to clarify that each pair of child and parent nodes are the peer BAP entity are as followings:
1st motivation is to support the HbH BAP control PDU. The BAP control PDU transmitted by the parent node is terminated at the child node, and vice versa.
2nd motivation is to clarify the pair of BAP entities to add and to remove the BAP header, because the BAP routing ID may be changed at intermediate IAB node by removing the original BAP header and adding new BAP header, pending on the routing discussion.
3) The benefit of configuration by single signalling (RRC or F1-AP) does not exist:
RAN3 has agreed that “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node”. Before DU has been setup, only RRC signalling is feasible to configure the BAP entity. Some BAP parameters to transmit the F1AP setup request message may be pre-configured. But the BAP address used to route the upstream F1AP setup request message can not use the default configuration. Therefore, anyway the BAP at IAB node would be configured by both F1-AP and RRC.
4) It does not fit for the access IAB node:
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We’d like to remind companies that DU part of access IAB node has no BAP function, while its MT part does. So, we cannot establish single BAP entity across DU and MT. Also for the donor, there is only BAP at donor DU part, which also means per DU BAP function. Therefore, to design a unified modelling for different IAB node, the BAP function should be per MT/DU. 

We do not prefer option 1.

	ITRI
	We don’t prefer Option 1. In Option 1 the BAP entity needs to determine the process to be performed for each packet according to whether that is a UL/DL packet, received from/transmitted to DU/MT. Option 1 may increase the complexity in protocol design.

	OMESH
	Agree with Samsung and Huawei. Although single entity works fine one-MT-one-DU case, if multi-MT will be adopted down the evolution of IAB, separate MT and DU protocol will be more scalable. 


	AT&T
	From a specification perspective we believe that the Tx side and Rx side BAP functionalities need to be specified separately. Please see our responses to Questions 2 and 6.

	Lenovo&MotoM
	Yes. 
All functions can be realized in a single BAP entity. TX part and RX part belonging to one entity can be specified, respectively. Therefore, the interaction between TX part and RX part can be left to implementation. If separate BAP entity are configured for MT and DU, the interaction between MT and DU could be standardised.
The description for TX part and RX part could be common for both DL and UL traffic. From specification point of view, it is unnecessary to distinguish DL traffic and UL traffic.

	Intel
	Yes

	ZTE
	Yes, we prefer Option 1. In addition, the BAP header is inserted at Access IAB node/donor DU and removed at donor DU/access IAB node for upstream/downstream respectively. Hence, the BAP header insertion and removing function should be added in the function list. 



Summary of responses to Question 3:
· 7 respondents (NEC, Nokia, LG, CATT, QC, Lenovo/MotM, Intel) unambiguously state that a single BAP entity can handle all the BAP function.
· Companies that do not favour option 1 provided the following reasons:
· Peer entities are needed (a Rx peer entity to a Tx side peer entity and vice versa)
· The unified approach mixes functionalities
· Unclear modelling without entity separation
· One company (Ericsson) commented that “The interaction between the BAP in the MT and the BAP in the DU within an IAB node should be left to the implementation”.
· One company (AT&T) mentioned that “Tx side and Rx side BAP functionalities need to be specified separately”.

Option 2: Dual BAP entity (upstream/downstream split)
This option consists of having different BAP entities for upstream and downstream traffic, each entity covering both transmission and reception functions.
	Downstream BAP
· F1: Retrieve downstream traffic packets from MT RLC layer. 
· F2: Deliver downstream packets to DU RLC layer. 
· F4: Deliver MT’s downstream traffic or UEs downstream traffic access IAB node to upper layer at. 
· F5: Differentiate downstream traffic to be delivered to upper layer from traffic to be delivered to DU RLC layer. 
· F6: Perform bearer mapping and routing for downstream packets to be delivered to DU’s RLC layer. 
	Upstream BAP
· F1: Retrieve upstream traffic packets from DU RLC layer.  
· F2: Deliver upstream packets to MT RLC layer. 
· F3: Retrieve MT’s upstream packets and UE’s upstream packets at access IAB node from upper layer. 
· F6: Perform bearer mapping and routing for upstream packets to be delivered to MT’s RLC layer. 



Q4: Does the model in option 2 adequately capture the BAP functionality at an IAB node? Are there any drawbacks to this model?
	Company
	Comments

	Ericsson
	Our reply in Q3 also addresses this question.  We don’t support option 2.


	Samsung
	The following figure is our understanding to Option 2:


· Normally, we do not define a protocol entity by differentiating DL and UL. In other words, both DL and UL should share the same protocol entity. 
· In this option, both upstream BAP and downstream BAP serve IAB-DU/ IAB-MT. It is due to that both IAB-DU and IAB-MT are involved in upstream/downstream traffic. Thus, at the donor DU, both upstream BAP and downstream BAP should configured, although only Tx part of downstream BAP is used, and Rx part of upstream BAP is used. Likewise, at the accessing IAB node, both upstream BAP and downstream BAP should configured, although only Tx part of upstream BAP is used, and Rx part of downstream BAP is used

Thus, we do not prefer to Option 2

	NEC
	Same comment from option1, we do not prefer option 2. 

	Nokia
	Such split does not seem to make sense for us. Was the question rather supposed to be whether we need separate BAP entities in MT and DU? The second case would make a bit more sense to us, but in general, we do not see the reason why we would have to complicate the modelling this way considering that most of the functions would be the same for both entities. Would the intention be to duplicate the same description in the specifications for both entities? What are the befits of introducing such split?

	LG
	Yes, option 2 captures the BAP functionality at an IAB node well. We prefer shared BAP entity for DU/MT and option 2. 
From the 3GPP protocol stacks point of view, e.g., PDCP and RLC, separate entity modelling would be reasonable because one entity is in a UE and another entity is in a network, and those two entity should have same configuration for state variable including SN which need to be synchronized for window operations. 
However, considering the main role of BAP entity, DU and MT should be synchronized for routing and bearer mapping in the same IAB node. From the relay IAB node point of view, we think that it is good enough to have routing and bearer mapping function between receiving side and transmitting side 
We also illustrate figures below to capture our explanations above, i.e., one is for upstream case and another is for downstream case. 
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 (a) Upstream case
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(b) Downstream case

If separate BAP entity for DU/MT is used, separate configuration for MT and DU should be needed, i.e., F1AP for DU and RRC for MT. on the other hand, in this option, single signalling is sufficient for each BAP entity configuration, i.e., RRC signalling may not be needed and F1AP signalling can be used for both upstream and downstream BAP entities.
Another benefit of this option is that even if downstream BAP entity is reconfigured, this does not affect upstream BAP entity. This means that one BAP entity configuration does not affect other BAP entity operation. 
However, as mentioned in question 3, even though separate BAP entities for DU/MT are adopted and separate configuration for MT and DU is allowed, reconfiguration in one of the entities should affect the other entity. From one IAB node point of view, if DU is reconfigured, MT should be affected because nothing can be received or transmitted by DU until reconfiguration in DU is finished. This means that both upstream and downstream should be blocked until reconfiguration of one BAP entity is finished. 

	CATT
	We do not see how this is more efficient than a single entity. See our comments to Q3. 

As discussed, in this way the upstream BAP entity involves the Rx part of the DU and Tx part of the MT in the same IAB node. It is a bit like putting some part of “UE” procedure and “network” procedure in the same protocol entity. The situation of downstream is similar. Why is this clearer or more efficient than a single BAP entity? 

	QC
	This split is logically possible, but it does not add any benefit. 

	Huawei, HiSilicon
	Same question in Q3 on capturing the donor DU operations.

We clarify the understanding of option 2 as following:
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Option 2: Specify one downstream BAP entity and one upstream BAP entity in the BAP specification

There is no need to differentiate the operations between upstream and downstream for BAP modelling. 
Firstly, the operations for both direction are the similar/same at the intermediate IAB node, except for the differentiation of MT and DU. Secondly, the operations at access node for upstream and at donor DU for downstream are similar (also similar between the access node for downstream and the donor DU for upstream). 
Therefore, it is more reasonable to combine the upstream and DL direction. Note that the configurations of bearer mapping and routing can be different between UL and DL. It has no direct impact on the BAP modelling.

We do not prefer option 2.

	ITRI
	We don’t prefer Option 2. Consider the issues of backhaul RLF and lossless data delivery are discussing in RAN2, the interaction between upstream part and downstream part could be unclear and complicate.

	OMESH
	We don’t prefer Option2, for the reasons stated previously.


	AT&T
	We do not support option 2.

	Lenovo&MotoM
	We do not support option 2.
From specification point of view, the description of TX part and RX part is common for both DL and UL traffic. Therefore, it is unnecessary to distinguish DL traffic and UL traffic.

	Intel
	Yes it does. But we prefer option 1 over option 2 (we do not see a need to split the functions into two entities).

	ZTE
	We do not support option 2. The function of two entities are almost the same except the underlying RLC entities are serving downstream or upstream traffic. They could be combined together. 


Summary of responses to Question 4:
· 12 companies do not favour option 2.
· One company (LG) is in favour of option 2 but with “shared BAP entity for DU/MT’. Rapporteur’s understanding is that this would effectively make it option 1.
· It is proposed to not consider option 2 further, at least in this discussion.
Q5: With option 2, do companies see a need to specify the interaction between the two BAP entities?
	Company
	Comments

	Ericsson
	We don’t see any need to specify the interaction in the downstream between the BAP transmitter entity (DU) and the BAP receiver entity (MT) in an IAB node, or upstream communication between the BAP transmitter side  (MT) and the BAP receiver side (DU) in an IAB node. As we indicated before, this interaction should be left to the implementation.

	Samsung
	The interaction between two BAP entities is not needed for Option 2 since they handle traffic of different directions, i.e., DL and UL.

	NEC
	If the companies support separate BAP entities don’t see the need of interaction between BAP entities, why do we have to separate to two BAP entities?

	Nokia
	There is no need for such split.

	LG
	Needs for interaction between two BAP entities may depend on the result of ongoing discussion for other issues. 

	CATT
	No. See our comments to Q4. 

	Huawei, HiSilicon
	No

	ITRI
	It may depend on the result of other ongoing discussions in RAN2.

	OMESH
	No


	AT&T
	Interaction between BAP entities internal to the IAB node should not be specified. This should be left up to implementation.

	Lenovo&MotoM
	No.

	ZTE
	We see no need to split the two BAP entities and specify the interaction between two BAP entities. 


Summary of response to Question 5:
· See summary for question 4.
Option 3: Dual BAP entity (Transmit/Receive split)
This option consists of having different BAP entities for transmission and reception functions, each entity handling both upstream and downstream traffic. .
	Transmit BAP
· F2: Deliver downstream packets to DU RLC layer and upstream packets to MT RLC layer. 
· F3: Retrieve MT’s upstream traffic and UE’s upstream traffic at access IAB node from upper layer. 
· F6: Perform bearer mapping and routing for downstream packets to be delivered to DU RLC layer and upstream packets to be delivered to MT RLC layer. 
	Receive BAP
· F1: Retrieve downstream packets from MT RLC layer and upstream packets from DU RLC layer. 
· F4: Deliver MT’s downstream packets and UE’s downstream packets at access IAB node to upper layer. 
· F5: Differentiate downstream traffic to be delivered to upper layer from downstream traffic to be delivered to DU RLC layer. 




Q6: Does the model in option 3 adequately capture the BAP functionality at an IAB node? Are there any drawbacks to this model?
	Company
	Comments

	Ericsson
	Option 3 discusses the method for how RAN (MAC/RLC/PDCP) protocols are modelled. A transmitter side and a receiver side, as shown in the figures we added for answering previous questions. This is, in our view, the simplest method to model the BAP and it allows following the same specification principles which other protocols follow.

The transmitter and receiver functions are identical regardless of the direction upstream/downstream.
[image: ]
We think the functions can be more generic and do not need to differentiate between downstream and upstream:

Transmit BAP
•    F2: The transmitting side of a BAP entity generates BAP PDU(s) for each SDU received from higher layers or from another BAP entity
•    F4: Deliver packets to the RLC layer. 
•    F6: Perform bearer mapping and routing.

Receiver BAP

•    F1: Receive packets from the RLC layer. 
•    F4: Deliver packets at access IAB node to the upper layer. 
•    F5: Check if the packet has to be delivered to upper layers or to other layers.

See related answers in Q9a/b

	Samsung
	The following figure is our understanding to Option 3:


· Each BAP entity includes either TX part or RX part. This is not aligned with the existing protocol entity design, in which each entity includes both TX and RX part.
· Each node should be configured with two BAP entities, one for transmission and one for reception.  
In summary, we think that a BAP entity (similar as entities of other protocols) should have a transmitting and a receiving function (and NOT a transmitting AND a receiving BAP entity, which the description of Option 3 seems to imply); then we would have one BAP entity in the MT of the child node, and another (peer BAP entity) in the DU of the parent node. We have added this as Option 5.

Thus, we do not prefer to Option 3


	NEC
	I have to clarify that in RLC AM, both gNB and UE’s RLC transmitting and receiving entities are one RLC entity indeed. So if one BAP entity mounted in an IAB node can absolutely work. 

	Nokia
	This is the split that is common for other layers as well. The question is whether we should model it as a single BAP entity with Tx and Rx part (as in RLC AM mode) or as two separate Tx and Rx entities (as in RLC UM mode). A choice between those options would be normally done based on whether we need interaction between Rx and Tx side. At least when speaking of bearer mapping and routing functionalities of BAP, this does not seem to be needed, which does not mean that in future there couldn’t be additional functionalities requiring that. That is why it might be safer to assume single entity for this case with a Tx part and Rx part. 

	LG
	This option may be different from the option for two BAP entities RAN2 discussed so far. As shown above figure by Samsung, in this option, transmitting/receiving BAP entities are shared by MT and DU. However, we think that the option for two BAP entities should not be shared by MT and DU, i.e., one BAP entity is placed in DU and another BAP entity is placed in MT. With this understanding, we do not prefer option 3.  

	CATT
	From procedure point of view it may be useful to consider Tx part and Rx part separately. 
However, this does not mean there needs to be two separate entities. As discussed previously, the current specification is not in such fashion. To repeat a bit our preference, it would be reasonable if we start with a single entity with Tx and Rx parts, and discuss if anything needs to be modified/enhanced.

	QC
	This does not make sense. Opposed to all other L2 sublayers, BAP has routing functionality, i.e. forwarding from RX to TX part within the IAB-node. This functionality is part of one BAP entity.

	Huawei, HiSilicon
	Same question in Q3 on capturing the donor DU operations;

We clarify the understanding of option 3 as following:
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Option 3: Specify one transmitting BAP entity and one receiving BAP entity in the BAP specification

We give the modelling as following and the corresponding function overview figure.
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	Transmit BAP
· F3: Retrieve packets from upper layer and packets from receiving BAP entity. 
· F6: Perform bearer mapping and routing for downstream packets to be delivered to DU RLC layer and upstream packets to be delivered to MT RLC layer.
· F2: Deliver downstream packets to DU RLC layer and upstream packets to MT RLC layer. 

	Receive BAP
· F1: Retrieve downstream packets from MT RLC layer and upstream packets from DU RLC layer. 
· F5: Differentiate the traffic to be delivered to upper layer from the traffic to be delivered to transmitting BAP entity. 
· F4: Deliver packets to upper layer. 



In summary, we are fine with option 3 from specification point of view, i.e. the BAP specification only specifies one RX entity/part and one TX entity/part. We prefer option 5 from the number of entity to be established in the IAB node point of view, i.e. two parts/entitles (RX and TX) at DU side and two parts/entitles (RX and TX) at MT part.


	ITRI
	In option 3 the MT and DU share the Rx BAP entity and Tx BAP entity. However, if the understanding of MT and DU holds, the donor IAB CU should provide configuration to DU and MT separately for the handling of the UL and DL packets as well as provide configuration to BAP Rx and BAP Tx entities for bearer mapping and routing. That seems not quite efficient design. 


	OMESH
	We do not prefer option 3. It does not reduce the complexity.

	AT&T
	This split is in-line with how some other layer 2 protocol layers are specified, and we think that BAP layer should be specified in a similar way. The advantage with specifying a Tx BAP entity and Rx BAP entity is that the specification is agnostic of whether the BAP entities are implemented in an IAB-DU or IAB-MT, or for that matter as part of a single logical BAP entity across the IAB-DU and IAB-MT by implementation. Again, to comments from other companies preferring single BAP entity, specifying the BAP entities for Tx and Rx side separately does not preclude implementing them as one since the signalling between these entities inside an IAB node does not need to be specified. Hence, this option really allows both single entity and double entity camps to be satisfied if specified carefully. 

	Lenovo&MotoM
	It is logically possible to split RX part and TX part. But, we don’t see the benefit comparing to the option1. 

	Intel
	Yes, but we prefer option 1 over option 3 (we do not see a need to split functions into more than one entity).

	ZTE
	We do not support option 3. In 3GPP, both the PDCP entity and RLC entity may include a Tx part and a Rx part. A similar design may be considered for BAP entity which including a Tx part and a Rx part. It is not necessary split them into two BAP entities. 


Summary of responses to Question 6:
· 9 companies do not prefer option 3.
· 1 company (Ericsson) supports option 3. Two other companies (Nokia and AT&T) are somewhat supportive of option 3 (they argue that this is in line with how other L2 protocols are specified – i.e., classifying into tx and rx parts). AT&T points out that if separate Tx and Rx entities are specified, it still gives companies some implementation freedom to either have a single BAP entity (that includes both sets of functions) or to separate out into Tx and Rx entities.  
Q7: With option 3, do companies see a need to specify the interaction between the two BAP entities?
	Company
	Comments

	Ericsson
	We don't see any need to specify the interaction in the downstream between the BAP transmitter entity (DU) and the BAP receiver entity (MT) in an IAB node, or upstream communication between the BAP transmitter side (MT) and the BAP receiver side (DU) in an IAB node. In our view, this is an implementation issue.

	Samsung
	We think the interaction between transmit BAP entity and receive BAP entity in the same IAB node is an implementation issue.

	NEC
	No, there is no need to specify the interaction. Further, if there is no need to specify, there should be no separate entities solution for transmitting entity and receiving entity. 

	Nokia
	As mentioned above, for the functions identified so far there does not seem to be such necessity but in future it might be required, e.g. due to lossless data delivery mechanism.

	LG
	Needs for interaction between two BAP entities may depend on the result of ongoing discussion for other issues.

	CATT
	No. This complicates the specification and it seems not needed. 

	Huawei, HiSilicon
	It is fine to leave it as implementation.

	ITRI
	The two BAP entities are shared by MT and DU of an IAB node that may involve cross later (i.e., RLC and BAP) interaction and require specification effort.

	OMESH
	No

	AT&T
	Interaction between BAP entities internal to the IAB node should not be specified. This should be left up to implementation. 

	Lenovo&MotoM
	No.

	ZTE
	We see no need to split the two BAP entities and specify the interaction between two BAP entities. 


Summary of responses to question 7:
· Almost all companies (including companies that prefer option 3) state clearly that if there are two entities, any interaction between them does not need to be specified.
· In rapporteur’s view, if the interaction between the two entities is not exposed/specified, then there is no difference between option 1 and option 3 as far as the spec is concerned. 
Option 4: 4 BAP entities ({Upstream, Downstream} x {Transmit, Receive} split)
	Downstream Transmit BAP
· F2: Deliver downstream packets to DU RLC layer. 
· F6: Perform bearer mapping and routing for downstream packets to be delivered to DU RLC layer. 
	Upstream Transmit BAP
· F2: Deliver upstream packets to MT RLC layer. 
· F3: Retrieve MT’s upstream packets and UE’s upstream packets at access IAB node from upper layer. 
· F6: Perform bearer mapping and routing of upstream packets to be delivered to MT RLC layer. 

	Downstream Receive BAP
· F1: Retrieve downstream packets from MT RLC layer. 
· F4: Deliver MT’s downstream packets and UE’s downstream packets at access IAB node to upper layer. 
· F5: Differentiate downstream traffic to be delivered to upper layers from downstream traffic to be delivered to DU RLC layer. 
	Upstream Receive BAP
· F1: Retrieve upstream packets from DU RLC layer. 



Q8: Does the model in option 4 adequately capture the BAP functionality at an IAB node? Are there any drawbacks to this model?
	Company
	Comments

	Ericsson
	See our previous comments.

	Samsung
	In this option, each intermediate node is configured with four BAP entities. While Donor DU is configured with downstream transmit BAP entity and upstream receive BAP entity, accessing IAB node is configured with upstream transmit BAP entity and downstream receive BAP entity.  Apparently, option 4 makes the BAP configuration complex and un-unified. 
Thus, we do not prefer to option 4

	NEC
	This is the combination of option 2 and option 3. Since we don’t support option 2 and 3, we don’t support option 4 naturally. 

	Nokia
	We do not see the need to complicate the modelling in such a way. Additional split can be achieved by internal IAB node implementation, if that is preferred by the implementer for some reason, but should not be imposed by the specifications.

	LG
	We don’t think that too much detailed separation is needed. 

	CATT
	Please see our comments to previous questions. 

	QC
	Again, we cannot split into RX and TX since forwarding between the two is part of the BAP entity. 

	Huawei, HiSilicon
	Same question in Q3 on capturing the donor DU operations;

We clarify the understanding of option 4 as following:
[image: ]
Option 4: Specify one downstream transmit BAP entity, one upstream transmit BAP entity, one downstream receive BAP entity and one upstream receive BAP entity, in the BAP specification

If our understanding on option 4 is correct, we do not prefer option 4.

	ITRI
	We don’t prefer the complicate modelling 

	OMESH
	We don’t prefer the complicate modelling 

	AT&T
	We do not support option 4. It unnecessarily complicates the specification.

	Lenovo&MotoM
	We do not support option 4.

	Intel
	Yes, but we prefer option 1 over option 4.

	ZTE
	We do not support option 4 due to the complexity.


Summary of responses to question 8:
· No company is in favour of option 4. It is proposed to not consider/discuss this further.
Q9: With option 4, do companies see a need to specify the interaction between the four BAP entities?
	Company
	Comments

	Ericsson
	See our previous comments.

	NEC
	No, same comment as the interaction comments of option 2 and option 3. 

	Nokia
	We do not see the need for such split.

	CATT
	Please see our comments to previous questions.

	Huawei, HiSilicon
	It is fine to leave it as implementation.

	OMESH
	See our previous comments

	AT&T
	Interaction between BAP entities internal to the IAB node should not be specified. This should be left up to implementation.

	ZTE
	We see no need to split the four BAP entities and specify the interaction between four BAP entities. 


Summary of responses to question 9:
· No company is in favour of option 4. It is proposed to not consider/discuss this further.
Option 5: Dual BAP entities (DU/MT split)
This option consists of having different BAP entities for IAB-DU and IAB-MT, each entity covering both transmission and reception functions: 
The transmission functions include:
•    F2: Deliver packets to the RLC layer. 
•   F3: Retrieve BAP SDUs from higher layer or collocated BAP entity at IAB node, i.e., retrieve BAP SDUs from higher layer at accessing IAB node or donor DU, retrieve BAP SDUs from collocated BAP entity at intermediate IAB node(s)
•    F6: Perform bearer mapping and routing
•    F7: add BAP header (e.g., BAP route id, etc) and generate BAP PDU.
The reception functions include
•    F1: Receive packets from the RLC layer. 
•   F4: Deliver packets to the upper layer or collocated BAP entity at IAB node, i.e., deliver BAP SDUs to higher layer at accessing IAB node or donor DU, deliver BAP SDUs to collocated BAP entity at intermediate IAB node(s) 
•    F5: Differentiate traffic terminating it or not .
[Rapporteur’s note based on Samsung feedback: The BAP entity of IAB-DU in option 5 corresponds to Downstream Transmit BAP + Upstream receive BAP in option 4, while BAP entity of IAB-MT in option 5 corresponds to Upstream Transmit BAP + Downstream Receive BAP. 
Please note that, in option 5, one BAP entity includes transmission functions and reception functions, and the number of BAP entities in each node is as follows:
· Donor DU: one BAP entity 
· Intermediate IAB node: two BAP entities, one for IAB-DU, and one for IAB-MT 
· Accessing IAB node: one BAP entity for IAB-MT.
]
Q9a: Does the model in option 5 adequately capture the BAP functionality at an IAB node? Are there any drawbacks to this model?
	Company
	Comments

	Samsung
	The following figure shows Option 5:


Option 5 is aligned with the current protocol entity design, e.g., PDCP, RLC. In the entity, Tx and RX parts are included. Moreover, IAB-MT and IAB-DU of the same node have independent BAP entity (in the sense that interaction between the two entities is not within standards scope). 
Thus, we support Option 5.

	Nokia
	Please see comments to Q4.

	LG
	This option looks like below figure and can adequately capture the BAP functionality at an IAB node.
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However, in this option, even though both MT and DU at one IAB node need to be configured simultaneously, two separate configurations for MT and DU should be performed. Another point is that although separate configuration is used, reconfiguration in one of the entities affects the other entity. From one IAB node point of view, if DU is reconfigured, MT should be affected because nothing can be received or transmitted by DU until reconfiguration in DU is finished.

	Ericsson
	The description for option 5 is what we wrote in our answer in Q3 so, in general, we share the same view. We understand that option 3 to be the same as option 5 with one difference.
Option 5 is assuming a bi-directional BAP similar as the RLC configuration um-Bi-Directional (see RLC-Config in 38.331) which results in that one RLC entity has both transmitter and receiver sides which handles the DL and UL traffic for an RB. Yet, for RLC there is a second option, um-Uni-Directional (see RLC-Config in 38.331). In this latter case, one RLC entity has one of the two, i.e., transmitter or receiver side. 
If we assume a bi-directional BAP configuration, then it is correct to assume that a BAP entity has both transmit and receive functionality and, thus, one IAB node will have 2 BAP entities, one in the DU and another in the MT.
If we assume a uni-directional BAP configuration, then one IAB node will have 2 BAP (if only uni-DL or uni-UL) or 4 BAP entities (if both uni-DL/uni-UL), each BAP entity containing only a transmitter or a receiver side.

Then, it all depends on whether it is foreseen that an IAB node can be configured with only a downstream, upstream, or with both downstream-upstream.

So, in the figures distributed in the reflector, option 3 would correspond to a BAP uni-directional in the upstream. Option 5-a would correspond to a BAP bi-directional, and option 5-b would correspond to a BAP uni-directional configuration in the downstream and another BAP uni-directional configuration in the upstream.

	CATT
	See our previous comments. 

And, is it so that in this option the interactions between MT and DU need to be specified? We are not sure what motivates such splitting. Is this targeting on some scenarios where DU and MT are separately deployed? If so it would be useful to clarify the scenario first. 

	QC
	This does not make any sense. Sublayer entities have same functionality but different state. This option chops up the functionality into two different groups. I don’t understand why we are doing this. 

	Huawei, HiSilicon
	Generally we share the same view with Samsung and Ericsson on this option.

We clarify the understanding of option 5 as following:
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Option 5-a: Specify one BAP entity including RX part and TX part in the BAP specification
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Option 5-b: Specify one transmitting BAP entity and one receiving BAP entity in the BAP specification

Note that the BAP function and configuration are mainly on routing and bearer mapping, which locate at the TX part in this option. When reconfiguring the upstream, only TX part at MT will be effected, and when reconfiguring the downstream, only TX part at DU will be effected. Besides, there is no so called delay of reconfiguration one entity. It applies the new configuration immediately. Therefore, reconfiguration one of the entities will not affect the other entity. 
In addition, we see no benefit of overhead reduction to use one signalling to configure both MT and DU part. Since anyway the parameters for upstream and downstream are independent, thus the bits of parameters to be configured for BAP entities of an IAB node are same regardless with one signalling or separate signalling.
Note that dual BAP entities also allow the single singling configuration, which can be up to our further discussion on signalling design in RAN2 and RAN3.

In summary, we are fine with option 3 from specification point of view, i.e. the BAP specification only specifies one RX entity/part and one TX entity/part. We prefer option 5 from the number of entity to be established in the IAB node point of view, i.e. two parts/entitles (RX and TX) at DU side and two parts/entitles (RX and TX) at MT part.


	ITRI
	Yes, the model in option 5 adequately capture the BAP functionality at an IAB node.
We think the MT BAP entity of an IAB node should be responsible for the bearer mapping and routing of both UL and DL packets received from and transmitted to BH RLC channels, but MT BAP entity would not handle packets received from or transmitted to normal/UE RLC channels. 

	OMESH
	We support Option 5 for forward combability. It may also simplify the implementation and specification.

	AT&T
	We are open to supporting this option if supporting companies can demonstrate significant difference in the Tx and Rx functionalities for IAB-MT vs. IAB-DU. If there are no differences between the IAB-DU and IAB-MT side, option 3 should be good enough. 

	Lenovo&MotoM
	We do not support option 5.
Separate entities in MT and DU will have the same specification for RX part and TX part. During configuring one entity, another one will be affected as well.

	Intel
	Yes, but we prefer option 1 over option 5.

	ZTE
	We do not support option 5. 


Summary of responses to Q9a:
· 6 companies (Nok, LG, CATT, QC, Lenovo/MotM, Intel) do not favour this approach.
· 5 companies (Samsung, Ericsson, Huawei, ITRI, OMesh) prefer or are ok with this approach. The main difference compared to option 3 is that functions are grouped such that each of the DU and MT entities have both transmit and receive functions.
· 1 company is open to supporting this if there is difference in Tx and Rx functions with this approach.
· Note that in response to the next question, no one is suggesting specifying the interaction between the DU and the MT entities. Then it is unclear how important the distinction between options 1, 3 and 5 is.
Q9b: With option 5, do companies see a need to specify the interaction between the two BAP entities?
	Company
	Comments

	Samsung
	The interaction between two BAP entities in the same IAB node is an implementation issue

	NEC
	Same comments as Q5, if there is no need to specify the interaction between two BAP entities, why we have to BAP entities?

	Nokia
	We do not see the need for such split.

	LG
	Needs for interaction between two BAP entities may depend on the result of ongoing discussion for other issues.

	Ericsson
	As in all the previous cases, the interaction between the two BAP entities  in the same IAB node is up to implementation.

	CATT
	Please see our comments to previous questions.

	Huawei, HiSilicon
	It is fine to leave it as implementation.

	ITRI
	Considering the BAP address of the BAP header indicates the destination address (which is not the address of a UE) of a packet, it is not feasible for the MT part to determine the mapping of the received packets and the normal/UE RLC channel. The interaction between MT and DU BAP entities could be left to implementation.

	OMESH
	It is fine to leave it as implementation.

	AT&T
	Interaction between BAP entities internal to the IAB node should not be specified. This should be left up to implementation.

	Lenovo&MotoM
	No. left to implementation.

	ZTE
	We see no need to split the two BAP entities and specify the interaction between two BAP entities. 


Summary of responses to Q9b:
· Almost all companies think the interaction between the DU and MT BAP entities should be left to implementation!

Information to be configured at BAP layer
This subsection tries to capture the types of information that needs to be configured at the BAP layer. The information that needs to be configured at the BAP layer may influence the modelling of the BAP layer as entities. Based on the functions of the BAP layer listed above, at least the following types of information need to be configured at the BAP layer:
· BAP identifiers
· Routing tables (i.e., mapping of routing ID to next hop address)
· Bearer mapping info (mapping of a bearer to a logical channel)
Q10. Are there other types of information that need to be configured at the BAP layer? Please explain.
	Company
	Comments

	Ericsson
	Depends on the outcome of the other IAB related discussions.

	Samsung
	Based on the functionalities from F1 to F7, the following information can be configured for the BAP layer:
· BAP routing ID
· Routing table information: this can help the Tx part of BAP entity to determine the next-hop node
· Bearer mapping information: this can help the Tx part of BAP entity to determine the egress BH RLC CH. This depends on discussions of bearer mapping. If UE DRB ID is used for bearer mapping, the mapping relationship between UE DRB ID and egress BH RLC CH should be configured. If the bearer mapping is between ingress BH RLC CH and egress  BH RLC CH only , such mapping relationship should be configured

In addition, as mentioned in our answer to Q1, some additional functionalities may be needed for BAP. However, this depends on the progress of the corresponding discussions.

	NEC
	As our comments in Q1, we can wait the conclusion of other email discussion threads. 

	Nokia
	For the functions identified so far, this seems to be a complete list., but there may be more depending on the decisions for other topics, e.g. lossless data delivery, radio-aware scheduling.

	LG
	Above three information is enough for now, but other types of information may be added depending on the result of ongoing discussions for other issues. 

	CATT
	FFS base on output of parallel discussions. 

	QC
	We should be a little clearer:
- Mapping from upper layer IDs to BAP routing IDs and LCH IDs for packets arriving from upper layers.
- BAP a
- Mapping from routing IDs to next hop for packets forwarded to lower layers.
Let’s be a little clearer and define the state for each of the 7 functions:

F1: Retrieve packets from ingress RLC layer: none
F2: Deliver packets to egress RLC layer: none
F3: Retrieve packets from upper layer: none
F4: Deliver packets to upper layer: none
F5: Differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer
Configuration of IAB-node with BAP address 

F6: Perform bearer mapping and routing for packets delivered to egress RLC layer
Mapping from BAP-routine ID to egress link (or next hop). 

F7: Selection/addition of BAP identifiers for packets received from upper layer
For packets arriving from upper layers, mapping from upper layer info (TBD) to egress LCID.
For packets arriving from RLC layer: Presently discussed in email discussion 106#47



	Huawei, HiSilicon
	Pending on the further discussion, following configurations may also be needed:
1) Flow control, if the HbH BAP layer flow control is agreed in the future;
2) BH RLF notification, if it is agreed to be carried by BAP control PDU in the future;

	ITRI
	The three types of information listed above should be good for now. 

	OMESH
	We agree with Huawei, Samsung, and other companies that other information shall be needed for configuration.

	AT&T
	Agree with other companies that we need to wait for other discussions to conclude.

	Lenovo&MotoM
	As mentioned by other companies, we can wait for the agreement of other issues.

	ZTE
	Other information could exist depending on the outecome of the other email discussion threads.


Summary of responses to Q10:
The following items have been mentioned as needing to be configured at the BAP layer. Some of these may be dependent on other discussions:
· BAP routing identifiers
· Routing tables 
· Bearer mapping
· Flow control configuration
· BH RLF notification (what needs to be configured here?)
Two protocols can be considered for the information to be configured at the IAB nodes: RRC and F1-AP. The questions below try to collect views on which protocol(s) should be used for configuring BAP layer information.
Q11. What protocol should be used for configuring Routing tables? Is there a need to use both RRC and F1-AP for configuring BAP or can a single protocol be used (please provide reasoning)?
	Company
	Comments

	Ericsson
	The transmitter entity having the “routing” functionality, thus, only the nodes having a BAP transmitter entity need the routing table.

For the downstream: 
All DUs are configured with the F1-AP, hence, the routing table for the BAP transmitter side in the DU is carried in F1-AP. 
For the upstream:
The BAP transmitter side is always placed in the MT.  Generally, the MT will be configured via RRC. The routing table for the BAP transmitter side could also be transmitted using RRC. 

This allows sharp and clear configuration independence between the DU and MT.

	Samsung
	In option 5, since MT and DU have independent BAP entity, it is natural to configure BAP for DU and MT separately. The DU part can be configured via F1-C, and MT part can be configured via RRC.

	NEC
	We think for DU module, it is nature to be configured by F1-C as a normal CU/DU split architecture; and MT can be configured by RRC as a normal UE. 

	Nokia
	RAN3 has already agreed F1AP is used to configured BAP layer of the DU (regardless of whether there is a single or two BAP entities in the IAB node). Since the BAP layer is responsible, e.g. for routing which is a network function, using F1AP to configure it is the most sensible way. Some companies argued that before DU is setup we need to configure, e.g. BAP ID, via RRC entity. As we mentioned in the answer to Q1, we see this as an unnecessary RRC impact. Since the IAB node which is being setup cannot have any child nodes, it may simply assume that all the BAP layer PDUs are destined for itself and does not have to check for the BAP ID included there. This way BAP ID can be either configured in-band using BAP layer or via F1AP after the DU is established. The initial transmissions may use default RLC configuration as RLC will have to be reconfigured anyway once the IAB node is fully setup.

	LG
	If option 1 and 2 are used, single signalling is sufficient for all configurations for one BAP entity, i.e., F1AP signalling, but if other options are used, both RRC and F1-AP signalling should be used because DU part would not be configured by RRC in general.

	CATT
	As we prefer a single BAP entity, we think configuration of BAP via F1-AP is sufficient. We tend to agree with Nokia that impact to RRC is unnecessary. The MT part of a IAB-node access and gets its RRC configuration the same way as a UE, and this seems not part of BAP entity protocol. 

	QC
	We agree with Ericsson. Configuration of downstream routing on DU should be done via F1-AP so that configuration of donor-DU and IAB-node-DU can use the same signalling. Configuration of BAP address on southbound interface via F1-AP. Configuration of BAP address on northbound interface via RRC. 

	Huawei, HiSilicon
	Use both RRC and F1-AP for configuring BAP.
RAN3 has agreed that “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node”. Before DU has been setup during IAB integration procedure, only RRC signalling is feasible to configure the BAP entity during MT performs the RRC connection setup procedure (e.g. BAP address, routing, bearer mapping, especially the BAP address used for upstream to transmit the F1-AP setup request message.)

Therefore, anyway the BAP at IAB node is required to be configured by F1-AP and RRC.

	ITRI
	Based on RAN agreement, F1AP is used for the BAP configuration of bearer mapping and routing. The establishment and (re)configuration of backhaul RLC channel can be performed by RRC.

	OMESH
	F1AP to configure DU, and RRC to configure MT.

	AT&T
	RAN3 has already agreed that configuration of DU part of BAP layer should be done via F1-AP. We believe that the MT part of the BAP layer should be configured via RRC signalling to keep in line with the principle that UE configuration is done via RRC. Note that this does not preclude implementing a single logical BAP entity across IAB-DU and IAB-MT. In this case, the F1-AP and RRC signalling would simply configure the respective IAB-DU and IAB-MT parts of the single logical BAP entity. 

	Lenovo&MotoM
	What signalling is used to configure routing table depends on the BAP model. Only transmitting entity needs to be configured with routing table. In addition, if transmitting entity is located at DU, only F1 signalling can be used. If transmitting entity is located at MT, RRC can be used. 
As for option 1 we support, F1 signalling is sufficient.

	Intel
	F1AP to configure DU and RRC to configure MT.

	ZTE
	The single BAP at each node could be configured by F1-C if there are F1-C connections between DU and CU. However, at the initial stage of IAB node MT integration where no DU is set up, RRC signaling could be used for some inital configuration as a special case. 


Summary of responses to Q11:
· 8 companies (Ericsson, Samsung, NEC, QC, Huawei, Omesh, AT&T, Intel) prefer to configure the DU BAP using F1-AP and the MT BAP using RRC.
· 3 companies (Nokia, CATT, ITRI?) would prefer to configure all BAP info using F1AP.
· 2 companies (LG, Lenovo) think that if option 1 is used, F1-AP can be used to configure all BAP info.
Phase 2 discussion
Based on the responses to the questions there are three BAP entity models that are of interest to companies.
Option 1: The unified model 
A single BAP entity at each IAB node that handles both upstream and downstream traffic of both the MT and the DU sides. This is illustrated in the figure below (thanks to LG).
[image: ]
Note that option 1 may allow for specification of RX and TX functionalities/parts (or MT and DU specific functionalities) to be separated into different subsections. This is just how we normally organize the specs. However, with option 1, there will be only one BAP entity.
Option 5: Dual BAP entities (DU/MT split)
This option consists of having different BAP entities for IAB-DU and IAB-MT, each entity covering both transmission and reception functions. This is illustrated in the figure below (thanks to Samsung).



Option 3: Dual BAP entity (Transmit/Receive split)
This option consists of having different BAP entities for transmission and reception functions, each entity handling both upstream and downstream traffic. This is illustrated in the figure below (thanks to Ericsson).
[image: ]
Furthermore, responses from companies indicate that there is no need to specify the interaction between the separate entities (in case of option 5 or option 3). This then brings up the question of whether the two BAP entities (in case of options 5 and 3) will actually be shown in the specification somehow. 
Q12: Given that there is no need to specify the interaction between the two entities (for option 5 and option 3), do the two entities show up in the specification? How? Is the distinction only in diagrams?
	Company
	Comments

	ZTE
	No matter how many BAP entities are defined, the functions performed at BAP layer are essentially the same. If no interaction between these different BAP entities are defined, we think they are in fact equal to one BAP entity option. It is not necessary to capture two BAP entities in the specification.   

	Huawei
	In the BAP specification, two entitles are defined. 
They are the transmitting BAP entity and the receiving BAP entity (we will not define the MT BAP entity and DU BAP entity), like PDCP specification. The operations of RX BAP entity and TX BAP entity are clearly defined in BAP specification to cover both DU and MT side, if any difference. 
The vendors can implement one pair of RX and TX BAP entities at MT side and also another pair at DU side, where each pair fully follows the defined behaviours of TX BAP entity and RX BAP entity in specification, as shown in option 5. (You can either call it the RX/TX “part” like option 5-a or “entity” like option 5-b, it is only the terminology issue)
[image: ]   [image: ]


	Ericsson
	We do not share the view or conclusions of the rapporteur in this phase.  We think that there are only two options to discuss: 
· one BAP entity, which contains 2 transmitting and 2 receiving functions (as shown in LG figure), within one IAB node (option 1), or 
· two BAP entities (each entity having a transmitter and receiver) in one IAB node (option 5/3, which are the same in our view).

We have explained in our responses in phase 1 that option 3 and option 5 are, in practice, the same but they were explained from different angles. This is aligned to our reply in Q2 that we support 2 BAP entities where each of them have a tx and a rx. 

Thus, we do not agree that they should be separated as the rapporteur intends to do.

For option 3/5, the specification would only talk about transmitter and/or receiver. A transmitter may be at the donor (e.g. DU) and a receiver at an IAB node (e.g. MT), or a transmitter may be at an IAB node (e.g. MT) and a receiver at another IAB node (e.g. DU); however, the specifications do not need to differentiate between MT/DU transmitter or MT/DU receiver, because the transmitter side will always have the same functions regardless of whether the transmitter is in the DU or in the MT.  The same reasoning applies for the receiver side. When the minimum entity is modelled i.e. a transmitter side and a receiver side, the functions for each of them become very clear and well-defined regardless of where it is placed. Just to give an example, the specs may be written such as (similar as specified for RLC):

“A BAP entity consists of a transmitting side and a receiving side. The transmitting side of a BAP entity receives BAP SDUs from upper layer/other layers and sends BAP PDUs to its peer BAP entity via lower layers. The receiving side of a BAP entity delivers BAP SDUs to upper layer/other layers and receives BAP PDUs from its peer BAP entity via lower layers.”

A BAP entity, from a RAN perspective, should be modelled as TWO peer entities which are placed in two different nodes, one BAP transmitter and one BAP receiver each entity separated by the air interface in different nodes as shown below (option 3/5) 




Option 1, however, aims at specifying one BAP entity that contains two receivers and two transmitters. This implies that, for each transmitter there should be a receiver peer in another node, and for each receiver a transmitter peer in another node because this entity handles the transmission in uplink and downlink, and the reception in uplink and downlink. In other words, this modelling implies a 3-peer design. However, this only stands for intermediate nodes. This design does not apply for donor and access nodes (as Huawei has already pointed out).

An intermediate IAB node will thus needs to be modelled with a 3-peer design: a IAB node will necessarily have a peer transmitter and receiver in a child IAB node and the same in a parent IAB node. The donor or end IAB nodes, on the other hand, will only have a transmitter and a receiver peer in another node: a donor IAB will have a child IAB having a receiver entity and a transmitter entity, and end-IAB will have a parent IAB node having a receiver entity and a transmitter entity). The concept of peer entity becomes blurry since the BAP entity has two transmitters are two receivers.
This is unique and is different compared to how it has been done in RAN2 before as shown below (option 1).





While in option 3/5, it will be like this:




	Nokia
	Looking at the replies above, we think company have different understanding of the described options, but in the end they want to achieve the same thing. The bottom line seems to be: there is no need to specify DU and MT parts of BAP entity or separate BAP entities for DU and MT. What we want to specify is the behaviour of BAP Tx side and BAP Rx side, since they will be the same regardless of whether the reception was from MT or DU or the following transmission will be from MT or DU. I think LG’s figure might have accidentally introduced some confusion, which led Ericsson to conclusion that this is 3-peer model, which we think was not the intention. How we imagine BAP modelling for option 1 is following:
[image: ]

This is why we are speaking of a single BAP entity in this case as opposed to two BAP entities model as shown for option 3/5 by Ericsson.
In any case – it seems everybody’s understanding that the specifications needs only to describe behaviour of Tx part and Rx part regardless of whether it is placed in DU, MT or somewhere in between. As mentioned by Ericsson, the only two entities we need to speak of in specifications is the peer entities, i.e. where one BAP entity is in one parent IAB node and the other one is in child node. From one node’s perspective we should only speak of a single BAP entity.

	CATT
	As commented in phase 1 one point we do not really get for having multiple IAB entities in the IAB-node is whether there is a need of specified interactions btw MT and DU part. We commented a few times that this is not needed. 

So we think it is good that we can clarify by Q12 what are companies’ view regarding this.

From the comments above it seems companies are OK with having tx part and rx part of a BAP entity in the specification, so that the spec is written in a easier way. This is of course fine. 

	NEC
	Since we will not specify the interaction between two BAP entities, it is unnecessary to capture two BAP entities in the specification

	Lenovo, MotoM
	The detailed functions in MT and DU are shown in the illustrated figure for option1. From specification point of view, we only describe the transmitting side and receiving side of one BAP entity regardless of upstream and downstream, which is aligned with legacy RLC specification. In addition, we all agreed with no interaction for all split options. Therefore, we support one entity.

	LG
	As commented in phase 1 discussion, needs for interaction between two BAP entities may depend on the result of ongoing discussion for other issues. However, if companies think the interaction between two BAP entities is implementation issue, it may not be specified in specification.  
For comments on 3-peer model by Ericsson, we think that it is not correct interpretation on the figure for option 1. The option1’s figure illustrated by LG is informative and the original intention is to describe the figure given by Nokia. Actually, the figure for option1 focuses on the flow of processing in the intermediate IAB node. 

	AT&T
	Our view is that the BAP specifications should be approached in a way that defines transmit and receive parts without explicitly defining the number of BAP entities. However, if companies feel strongly that the BAP specification must define the scope of a BAP entity, this discussion needs to continue to a conclusion. There are a number of valid points raised by all sides in this discussion. We offer the following points for consideration in this debate:
· If a single BAP entity is defined that contains a single common TX part shared across the DU and MT side, this violates the peer entity principle because now a single TX part is a peer to the parent node as well as the child node. Same thing applies on the RX side. In our view this flavour of option 1 is most problematic from a specification perspective.
· If a single BAP entity is defined with two TX parts (one for the DU side and one for the MT side), there is an issue about how the BAP entity should be defined for the access IAB node and donor DU node. If this option is chosen, the specifications should provide some additional clarification that for access and donor DU nodes, the BAP entity contains only the MT and DU parts respectively. In our view this flavour of option 1 is feasible for specification as long as such clarifications are provided. 
· If two BAP entities are defined, such that the DU side BAP entity contains the corresponding TX and RX parts, and the MT side BAP entity contains the corresponding TX and RX parts, this is the most clear in terms of specifications because the peer entity principle is satisfied and there is no confusion about the definition of the BAP entity for access and donor DU nodes. However, it seems that some companies feel that this prevents them from implementing the BAP entities on the DU side and BAP side as a single BAP entity. Perhaps this issue can be addressed in the specifications by clarifying that for intermediate IAB nodes, the BAP entities on the DU and MT sides can be implemented as a single BAP entity without any specification impact.  

	Samsung
	First, according to the comments received in Phase 1, we can understand that Opt3/Opt5 are in the same group, which are described from different angles:
· Opt 3 describes it from specification point of view, i.e., each BAP entity has Tx and Rx parts.
· For Opt5, we describe it from implementation point of view, i.e., intermediate IAB node has two BAP entities, each BAP entity has TX and RX part
With above clarification, we share HW and E///’s view, i.e.,  in BAP specification, only TX and RX parts are described, there is no need to define DU BAP and MT BAP separately. 

Second, for opt 1, the diagram tells us that there are two Rx parts (one for ingress BH RLC CH at MT, one for ingress BH RLC CH at DU), and one Tx part shared by egress BH RLC CH at both DU and MT. This structure makes the specification description complex, e.g., the spec. needs to describe two Rx parts and one Tx part separately. Moreover, opt 1 is not applicable for donor DU and accessing IAB node, i.e., donor DU does not have Rx part at MT, and accessing IAB node does not have Tx part at DU. In contrast, Opt3/5 can overcome those drawbacks, BAP specification only describes Tx part and Rx part, and all the descriptions can be applied to Donor DU, accessing IAB node and intermediate IAB node. 

Third, according to Stage 2 CR, the agreed protocol stack already clearly indicates that one BAP entity is located at donor/accessing IAB node, and two BAP entities are located at intermediate node.



 

In a word, in BAP specification, Tx part and Rx part are described, which are applicable for donor DU, intermediate IAB node, and accessing IAB node.

	Sony
	We also share the view with others that BAP specification should include a Tx part and an Rx part. If this is agreeable then the only difference we see is if there will be a single BAP entity or two BAP entities in the intermediate node. As mentioned by Samsung above, stage-2 already has two BAP entities at the intermediate node.


	QC
	Using the concept of “entities” is helpful but not critical for the specification. It should therefore be possible to properly describe BAP functionality using any of the above options (1-5).  

The term “entity” is used in L2 when multiple layer instances are necessary to handle individual traffic and resource portions, e.g. such as PDU sessions, bearers, cells, cell groups, etc. We assume that one BAP instance in the IAB-node can handle multiple PDU sessions, bearers, cell, cell groups, etc. This means that we can avoid the term “entity” and just describe the functionality as we already have.  


Q13: Given that there will be no specified interaction between the two entities (for option 5 and option 3), there is no restriction on how the BAP entities are implemented internally. An implementation can choose to follow option 1, option 5 or option 3 with no externally observable difference in behaviour. Based on this, can option 1 be used as the baseline?
	Company
	Comments

	ZTE
	We support that option 1 is to be used as the baseline.

	Huawei
	Why option 1 is not preferred as baseline: 
1) In Q11, majority have preferred “to configure the DU BAP using F1-AP and the MT BAP using RRC”. The so-called simplicity of “signalling” of option 1 does not exist anymore. Besides, RAN3 agreed “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node”. Anyway, we has to differentiate and use the terminologies of MT/DU part of BAP.  What’s the point to use single entity, if we have to differentiate its two subunits?

2) It does not fit for the access IAB node:
[image: ]
For a leaf node in IAB networks with only accessing UEs but without any child node, the DU part of this IAB node has no BAP function, while its MT part does. How can we establish single BAP entity across DU and MT?  

3) The modelling of option 1 may not work
[image: ]
As captured of understanding of option 1 in this question, we have some concerns on how the above figure works. 
· First, the BAP header (with BAP address and path ID) has been removed before routing, from the data received from ingress BH RLC channel, how can the routing function select the next hop link without BAP header?
· Second, the upstream and downstream have different routing and bearer mapping parameters configured, the “Routing” unit has to know whether the data is received from ingress RLC at DU (i.e. upstream data)or from ingress RLC at MT (i.e. downstream data). So how to differentiate the data from DU and MT, if single BAP is associated with both DU and MT sides of IAB node and without the differentiation of DU part and MT part inside BAP entity? 

4) No peer BAP entity between child node and parent node:
One IAB node should have one BAP entity which is peer to its parent node BAP entity and another BAP entity which is peer to its child node BAP entity. One pair of peer entities between UE and NW device is the tradition of RAN specification, e.g. RLC, PDCP. One example is to support the HbH BAP control PDU. The BAP control PDU, transmitted by the parent node, is terminated at the child node, and vice versa.




In summary, the BAP entity should be per MT/DU, and we do not prefer option 1 as baseline.



	Ericsson
	We should neither confuse or mix modelling and implementation.  Specifications and implementation are two different things and RAN2 should not generally discuss implementations. Companies can implement the specifications in the way they feel appropriate as long as they comply with the requirements.  Modelling goes beyond the implementation. 

In conclusion and as we stated above, we do not agree with the rapporteur proposal on using option 1 as a baseline for modelling the BAP layer.  This way to model a protocol is unique and has never been done before. So the baseline for modelling the protocols, which is option 3/5, should be maintained unless there are major technical concerns.  

We also agree with the comments from Huawei above. 

	Nokia
	We think we should use a single BAP entity modelling from BAP specifications perspective. We should not be speaking of MT/DU parts, but rather about what is configured with what protocol. We think we can use F1AP to configure everything that is needed for BAP entity to operate and do not see the reason to utilize RRC for anything. We would like to understand what parameters of BAP entity need to be configured by RRC and why.

We are also confused a bit with Huawei’s comment for this question that we need MT/DU part as in the previous one they said: “we will not define the MT BAP entity and DU BAP entity), like PDCP specification.”
To us, it does not make sense to differentiate the MT/DU part terminology in case we will not specify them separately. 
On Ericsson’s concerns for option 1, we do not think they are valid as we think they are based on the wrong interpretation of what it really is as also the figure presented in the summary gives the wrong impression (and is wrong in many places as indicated by Huawei, e.g. why is BAP header always removed?). 
We also would like to indicate that Huawei copied only a part of RAN3 agreement and the full one says: “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)”. Hence RAN3 agreement is agnostic to the one/two BAP entity modelling discussion. 

	CATT
	We support option 1 as baseline. 

We assume the controversial part is how we write the spec instead of the how the IAB node works. 

Regarding the spec writing

In short we have one BAP entity defined per IAB node. In the spec there may be Tx and Rx parts for this entity.
- for upstream, the Tx (Rx) part functionality of an IAB node may locate in MT (DU), and
- for downstream, the Tx (Rx) part functionality of an IAB node may locate in DU (MT).
This is more about how you implement the protocol stack within a node. The key point here is that these Tx/Rx parts are within the same BAP entity that locates in the same node. Then we only need to specify how the parameters of the Tx and Rx parts are configured, how then behave in certain procedures, but not how they communicate internally with each other. 

Regarding the peer entity
it should be clear. For downstream, the BAP protocol terminates at the access IAB node, and the peer BAP entity of an IAB node locates in its child IAB node. For upstream, the BAP protocol terminates at the donor, and the peer BAP entity of an IAB node locates in its parent node. 

Regarding the configuration of BAP entity 
It should be clear as well. During initial integration, the BAP entity does not exist. The IAB node (MT function block more specifically) try initial access and get RRC configuration, which is stored and not part of BAP configuration. Once the BAP entity and its connection to Donor CU is set up, the BAP configuration can be done via F1. Then configurations related to the bear mapping, routing, flow control, RLF handling, etc.,  can thenbe available. It seems that having a single BAP entity, or having two entities for Tx or Rx parts does not impact these much. 

To summarize in our understanding nothing is broken if we go with option 1. 

	NEC
	We support option 1 as baseline. 
But if we agree to leave the number of BAP entities and the internal interactions to IAB node implementation, do we have to decide which option is the baseline? It won’t change the specification anyway.  

	Lenovo&MotoM
	Option 1 can be used as baseline.

	LG
	Option 1 is fine as baseline.
For the Huawei’s comment, we think the figure for option 1 illustrated by us is informative and tried to show flow of processing for one packet. With this intention, “remove BAP header” in the figure does not mean loss of header information before routing. 

	AT&T
	The problem is that there is not a single option 1. Per our comments in response to Q12, option 1 can be specified with a common TX part across the DU and MT (as shown by figures from Nokia) or with separate TX part for the DU side and separate TX part of the MT side. Both of these variations have some issues as discussed on our response to Q12. Some of these can be addressed with additional clarification in the specification. In our view, if the BAP specifications can avoid defining the scope of the BAP entity and only define the TX and RX functions of peers, companies can feel free to implement BAP entities however they wish because BAP specifications will not define the interaction between the DU and MT sides within the IAB node. 

	Samsung
	We disagree to use opt 1 as baseline:
· Opt 1 is not aligned with Stage 2 CR
· Opt 1 is not applicable for donor DU and accessing IAB node
· As majority companies indicated, BAP at MT and BAP at DU should be configured via RRC and F1AP separately. However, in opt 1, it seems that only F1AP is needed to configure BAP. This makes the configuration at the accessing IAB node is strange, i.e., the F1AP used to control the F1 interface between IAB donor CU and DU part of the IAB node is used to configure the collocated MT part.  In legacy CU-DU, the F1AP is used to configure the UEs accessing the DU. Thus, from configuration point of view, opt3/5 is more reasonable.
· In the real world, one possible deployment can be that the DU part and MT part of the IAB node are spatially separated, and two parts are connected via internal protocol. For example, the MT part is deployed outside the building for better line of sight coverage, and DU part is deployed inside the building for better indoor coverage. In this case, the deployed location of the BAP entity is implemented is questionable for opt 1. However, Opt3/5 can be easily applied to such deployment. Thus, from deployment point of view, Opt3/5 is more applicable.  

In a word, we prefer to develop BAP modelling by taking Opt3/5 as baseline.

	Sony
	We don’t have a strong preference but it seems stage 2 already ruled out a single BAP entity at the intermediate node. 

	QC
	This discussion is not critical for the description of BAP. It is more a beauty contest. I propose that companies come up with their best stage-2 descriptions using whatever number of “entities” they prefer and we select based on show of hands.



Summary
BAP layer functions
From responses to Q1, it is clear that F1-F7 are adequate and the remaining functions can be considered based on other discussions.
Proposal 1: The current set of BAP layer functions are kept as is, for now.
Handling of multiple ingress and egress links at BAP layer
From responses to Q2:
· 9 companies think one BAP entity can handle all the ingress links and one BAP entity (possibly same BAP entity) can handle all egress links. Of these 7 companies feel that all the functions can be handles in a single BAP entity. 2 companies propose to differentiate the BAP entity that handles ingress links from the BAP entity that handles egress links.
· 3 companies want to differentiate MT and DU BAP entities; thus DL egress links and UL ingress links would be handled at the DU BAP entity; and DL ingress links and UL egress links would be handled at the MT entity.
However, companies’ views also evolved over the course of this discussion. Since the responses closely relate to the questions about BAP entity modelling, no proposals are suggested related to this section.
BAP entity modelling options
From responses to Q3-Q9, Q9a, Q9b, Q12 and Q13:
· There is virtually no interest in option 2 and option 4.
· Proponents of option 3 and option 5 see similarities.
· Companies overwhelmingly agree that there is no need to specify interaction between BAP entities (or “parts”) within an IAB node if an IAB node can have more than one BAP entity (for option 3, option 5).
· Of 12 respondents, 8 think that option 1 can be used as the baseline. 
· Several companies have pointed out that regardless of the number of entities, transmit and receive functions will have to be distinguished in the specification. Furthermore, given that some nodes have a reduced set of functions (e.g., the BAP entity at the donor DU does not need the MT side BAP functions and the BAP entity at the access IAB node does not need the DU side BAP functions).
Proposal 2: There is no need to specify interaction between BAP entities/parts within an IAB node (if an IAB node has more than one entity/part).
Proposal 3: Given that there is no externally observable difference in behaviour comparing the use of one entity to multiple entities, option 1 (single BAP entity) should be used as the baseline.
Proposal 4: Transmit and receive functions are distinguished in the BAP specification.
Proposal 5: Given that some IAB nodes have a reduced set of BAP functions, RAN2 should discuss how nodes with the reduced set of functions are treated in the specification. 
Information to be configured at BAP layer
From responses to Q10 and Q11:
· Several additional items related to BAP have been mentioned as needing to be configured (BAP routing identifiers, routing tables, bearer mapping info, flow control configuration, BH RLF notification). However all these are related to other discussions. Nothing is proposed here for these.
· A majority (8 of 13 companies) prefer to use F1-AP for configuration of the DU BAP and RRC for configuration of the MT BAP.
Proposal 6: RAN2 should discuss whether configuration of the DU BAP via F1-AP and the MT-BAP via RRC is acceptable.
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