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RAN2#107 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
· BAP modelling configuration and Control
· Confirm that the earlier agreed functions F1-F7 are applicable 
· BAP has a DU part configured by F1-AP and a MT part configured by RRC
· BAP specification should focus on describing the interaction on Uu (mindset)
· A BAP DU part and MT part each has one transmitter and one receiver (detail naming TBD)
· The BAP address of the IAB node is used to differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer (FFS for the Donor node). 
· For routing and bearer mapping of a packet retrieved from RLC layer, the IAB-node needs to be configurable with the following mappings:
· BAP routing ID in BAP header  Egress link (routing table)
· Ingress RLC channel Egress RLC channel (bearer mapping)
· For the selection/addition of a BAP routing ID as well as routing and bearer mapping for a packet retrieved from upper layers, the IAB-node and IAB donor needs to be configurable with the following mappings:
· (FFS) Upper layer information  BAP Routing ID to be added in BAP header
· BAP routing ID in BAP header  Egress link
· Upper layer information (FFS)   Egress RLC channel




RAN2#107bis agreed:
	BAP functionality
· BAP address of forwarded packet is the same as in the incoming PDU
· R2 assumes that BAP path ID of forwarded packet is the same as in the incoming PDU (need to agree routing behaviour at rerouting, e.g. at RLF)





RAN2#108 agreed:
	BAP configuration
· For the UL (for both UP and CP), configure by F1-AP (still require some bootstrap configuration by RRC)
· The IAB-node is configured via RRC with a destination BAP routing ID, which it uses for UL traffic during bootstrapping.
· The IAB-node is configured via RRC with an UL BH RLC channel, which it uses for UL traffic during bootstrapping. 
· The RRC configuration for bootstrapping is not expected to support configuration of a routing table 

Local Routing
· If there is a packet with a path ID with no matching entry in the routing table, routing is done based on destination address. 
· Packet re-routing when there is a matching path ID in the routing table is only supported in egress-link-not-available (RLF) scenario. 
· We do not introduce support for path ID modification not even for re-routing (modification is not strictly forbidden but no support)




Discussion
2.1 	Number of BAP entities per IAB-node
It seems we do not have agreement on the number of BAP entities per IAB-node. After long discussions during and in between prior meetings, it seems there are only two options on the table:
	Option 1: Two BAP entities, where one BAP entity resides on IAB-MT and the other on IAB-DU.
	Option 2: One BAP entity covering both, IAB-MT and IAB-DU. 
The present draft CR to TS 38340 describes BAP as having two entities, i.e., following option 1.  
The rapporteur believes that the question on the number of BAP entities in the IAB-node is solely of philosophical nature. It does not affect BAP functionality, and it has no impact on implementation. 
The rapporteur therefore recommends staying with option 1 since this is presently used in draft CR 38340, where it works perfectly fine. 
Companies are invited to present alternative views on this topic in case they do not agree with rapporteur’s view. In case of disagreement with rapporteur’s view, companies are asked to provide concrete reasons why option 1 would fail to properly describe BAP functionality or hamper implementation.
Q1: Why would option 1 (two-BAP entities per IAB-node) fail to properly describe BAP functionality or hamper implementation?
	Company
	Response

	Ericsson
	Option 1. In our understanding, this is a fair way to model the BAP layer and follows the principles for modeling the RAN protocol layers as it was described in R2-1910484.


	ZTE
	Option 2. Based on current 38.340 running CR, when describing the detailed routing and bearer mapping processing, it is not clearly specify whether the BAP entity of DU or BAP entity of MT is responsible for it. It gives an impression that one BAP entity is enough. Otherwise, if someone think two BAP entities are mandatory, it is suggested to give clear description in 38.340 which operation is performed by BAP entity of DU, which operation is performed by BAP entity of MT. And it is also necessary to capture the potential forwarding of BAP Data SDUs from the transmitting part of one BAP entity to the receiving part of the collocated BAP entity. 
On the other hand, for donor DU, it could only have one BAP entity. However, this single BAP entity could perform the UL Rx/Tx and DL Rx/Tx BAP layer processing. It means that single BAP entity is enough. We think it could also apply to the IAB node.

	Huawei
	Option 1, which is consistent with stage-2 description.


	Samsung
	Option 1. With two BAP entities (one in IAB-MT and another in IAB-DU), one can easily say that the peer entity of the one in IAB-MT is the BAP entity in the IAB-DU of the parent node, and that the peer entity of the one in IAB-DU is the BAP entity in the IAB-MT of the child node. This way the description of the entities will be better aligned with other L2 protocols. Also, if we had a single BAP entity per IAB node, this entity would need 2 Rx and 2 Tx entities, and we would need to describe the interaction between Rx entity and Tx entity serving the same direction of data flow. With 2 entities, this can be left to implementation. [This issue is partly covered in the next question.]

	 CATT
	We slightly prefer Option 2. 

Our observation is that the current 38.300 (R2-1916641) and the 38.340 (output of Ph1 leading by HW) are inline with previous agreement, i.e., one entity, two parts. To us there is no big issue if we stick to that. 

This being said, we are OK to move forward with majority’s view, because we need this agreement so that we can focus on other aspects of 340. We currently have 3 email threads on 38.340 after ph1, this is not very effective from our point of view…

	Intel
	Option 2.
Its not that it would not describe it; however, it is unnecessary. The separation of the MT and DU BAP functionalities is strictly an implementation issue and there is no need to create this differentiation in the spec; and as far we can see this does not add any benefits.


	KDDI
	Option2
Agree with ZTE and Intel.
If we go with option1, then we have to specify each entity’s behavior clearly. But it relates to an implementation and it’s difficult to conclude a clear border line between BAP entity of DU and BAP entity of MT within next February meeting.

	LG
	Both options can describe BAP functionality properly and there is no reason to hamper implementation. It seems that option 1 focuses on peer entities between two IAB nodes as in other 3GPP specification, i.e., one is child and another is parent, but option 2 focuses on relay functionality in one IAB node. We think that the main role of BAP is relay. Thus, we slightly prefer option 2, but option 1 is also ok, if majority wants option 1.

	Nokia, Nokia Shanghai Bell
	We think having a single BAP entity is cleaner, but we are wondering whether that has to be mentioned explicitly in the BAP specifications. We liked previous formulation in the BAP draft from Huawei where it was only mentioned that there is IAB-MT part of BAP and IAB-DU part of BAP, not stating whether these are two or a single entity. For particular functions description we should however refrain from mentioning which of IAB-MT or IAB-DU part performs them and leave this to IAB node implementation. An alternative is to use ‘upstream’ and ‘downstream’ if there is a need to explicitly separate some functionality.

	Futurewei
	Slight preference for Option 1. Both approaches are workable. However, it seems that modeling the BAP as two entities rather than one may help simplify 38.340, as there are some BAP functionalities which are dependent on which IAB node entity is being referred to (IAB-MT or IAB-DU). Examples, of such BAP functionalities include BH RLF indication and Flow Control. As such, it seems simpler to stay with the approach currently used in the draft 38.340 CR (Option 1), rather than revising the CR text to fit Option 2.




Summary: 
Ten companies responded. Generally, companies answered the question “do you prefer option 1 or option 2”, which was not the question asked. Nevertheless, the outcome of the answers to this question is: 

	Prefer option 1 (2 BAP entities)
	4

	Prefer option 2 (1 BAP entity)
	6



Several companies admitted that either option would be possible. Many companies believe that this is all just an implementation issue. None of the responses addressed the actual question asked: “Why would option 1 (two-BAP entities per IAB-node) fail to properly describe BAP functionality or hamper implementation?”.

Further:  
· We don’t have any agreement on what a “BAP entity” constitutes.
· According to draft CR to 38.331, the “establishment of the BAP entity” only contains the configuration of the BAP address. There does not seem to be an RRC configuration that for “release of the BAP entity” (which, indeed, is not necessary). All other configurations are done via F1AP. RAN3 has not contemplated the need of a “BAP entity” either. 

Conclusion: 
We will drop references to “BAP entity” entirely. There is no technical need for this term. There is no benefit in using it either. 

Conclusion:
We will keep the description on BAP entities we had in the original draft CR. 


2.2 	BAP functional view
The main issue is if BAP PDUs or BAP SDUs are passed from BAP Rx part to BAP Tx part. Here are the implications:
Option A: BAP PDUs are passed from BAP Rx part to BAP Tx part. This implies:
· The BAP header is not removed when the BAP PDU leaves the BAP Rx part.
· No new BAP header is added with the BAP PDU enters the BAP Tx part.
Option B: BAP SDUs are passed from BAP Rx part to BAP Tx part. This implies:
· The BAP header is removed when the BAP PDU leaves the BAP Rx part.
· A new BAP header is added with when the BAP PDU enters the BAP Tx part. This new BAP header has the same BAP routing ID as the old BAP header.
The corresponding functional views are shown below.


Figure 1: Functional views for Option A and Option B
Functionally, both options are equivalent. Implementations are not affected as long as they comply with the functional description. Since both options are functionally equivalent, implementations are therefore not affected either. 
Some companies raised concerns that Option A would not be future-proof in case 3GPP decided in later releases to change the BAP header when the packet is passed from BAP Tx part to BAP Rx part. The rapporteur emphasizes that this is not true as the BAP header could simply be rewritten, which is a common procedure used by other protocols such as IP.
To make things palatable to a wider audience, rapporteur proposes to select one of these two options for the main description (text and figure) while adding a note that describes the other option as alternative.
Companies are invited to select their preference between:
Option a: Use option A for main description. Add a note on option B.
Option b: Use option B in main description. Add a note on option A.
Option C: Use a general description such as packet rather than SDU/PDU.

Q2: Which of options a or b do you prefer? Please indicate if you do not have any preference. 
	Company
	Preferred option a, b, c, or “no preference”
	Comments

	Ericsson 
	Option C
	In our understanding, this should be described in a more general way without mentioning SDUs or PDUs but rather “packets”. Furthermore, we can add a note that a packet can be an SDU/PDU and it is up to implantation like what Huawei did in the initial draft of the Running CR.

	ZTE
	Option a
	Option a clearly reflects the packet processing in BAP entity. It is not necessary to add/remove BAP header at each intermediate IAB node. However, it is necessary to add additional note that the BAP header might be re-written for re-routing purpose when RLF happens.

	Huawei
	No strong opinion.
	All the options are workable and not related to the basic functions of BAP.

	Samsung
	No preference
	Please see our comments to the previous question. If we go with two separate BAP entities, we should really leave their interaction to implementation. Therefore we do not think we should “select one of these two options for the main description (text and figure) while adding a note that describes the other option as alternative” – we should simply have a note explaining that this aspect (removal then addition of header) is left to implementation. If a figure is really required (e.g. for clarity/to follow the text more easily) then the fair thing to do is provide both figures, with the note as already explained. There is no need to make one of these a “main” option.
We would like however to say that we do think that keeping the option of changing the BAP header (e.g. changing the path ID) is important, in order to be future-proof. But we do not think that Option A rules this out (although in case Option A is selected, an explanation may be required, as already pointed out by ZTE).
Not sure what exactly Ericsson are referring to with their proposed ‘Option C’ – perhaps if we saw an example (a TP for instance)… 

	CATT
	
	The suggestion from Ericsson seems quite interesting. As rapporteur stated this is more like implementation choices which provide functionally equivalent output, then maybe we can keep the description simpler and avoid more debate here? Would be good if we can further discuss on some general texts proposals as Samsung mentioned. 

	Intel
	Option a
	Can’t see the rationale in **specifying** the removal and re-insertion of the header. An implementation can do this if it chooses, but this is not externally visible.

	KDDI
	Option a
	Agree with Intel.
If we specify two entities without clear descriptions for interaction between them, then the specification seems incomplete, half-finished.

	LG
	
	In 3GPP specification, model or functional figures is informative and does not restrict implementation as shown below captured wordings and similar wording is already addressed in the current BAP specification. 
In section 4.2 of 38.322(RLC), “The description in this sub clause is a model and does not specify or restrict implementations.”
In section 4.2 of 38.323(PDCP), “Figure 4.2.2.1 represents the functional view of the PDCP entity for the PDCP sublayer; it should not restrict implementation.”

Based on the above explanation, we are fine with all options, but if we should select one of them, option a is preferred. We think that if a company has a big concern on the selected figure, just adding a note for clarification should be fine. 

	Nokia, Nokia Shanghai Bell
	Option A
	We can always update in a later release if we do something else.

	Futurewei
	Option a
	Option a seems to be consistent with RAN2’s current agreements, and it anyway does not limit implementation.
If we go with Option b, we will also have to indicate that the BAP header would need to be passed along with the BAP SDU from the BAP receiver to the BAP transmitter. This seems to be equivalent to Option a.

If in a future release there is agreement to standardize replacing/re-writing of the BAP header at an intermediate IAB node, it is always possible to update the spec as needed. Therefore, we prefer Option a in Rel. 16 for its clarity.

Option c as proposed by E/// does not seem technically correct in the strictest sense. Clearly it does make a difference if the BAP PDU or SDU is transferred between BAP receiver and transmitter, as the BAP transmitter would be expected to add a BAP header to an SDU, but not to a PDU. Therefore, it seems that this option would simply complicate the text, without resulting in any clear benefit to the spec. 



Summary: 
Ten companies responded. Here is the outcome: 

	Option a: PDUs are passed
	6

	Option b: SDUs are passed
	0

	Option c: Vague description that refers to e.g. “packet” to allow for both
	2

	No preference
	2



Nobody really wants option b. 

Ericsson proposed option c but did not provide a figure with the functional view. Rapporteur believes that such figure should be provided. Other companies found option c controversial.

Option a found the most support and seems acceptable to 8 of 10 companies. To make option-c proponents happy, we can add a quite detailed note on how an option-b alternative would work. 

Conclusion:
The figure of the functional view will show BAP PDUs being passed while the specification a detailed note will describe passing of BAP SDUs as functionally equivalent. The specification will further refer to BAP Data Units to capture both options.


Conclusion and proposals
Proposal 1: We will keep the description on BAP entities we had in the original draft CR. 

Proposal 2: The figure of the functional view will show BAP PDUs being passed while the specification will describe passing of BAP SDUs as functionally equivalent. The specification will further refer to BAP Data Units to capture both options.
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